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Raymond installs every type of pile: cast-in-place concrete, pre- 
cast concrete, steel pipe, wood and H-beam. Raymond operations 
include underpinning; borings and soil investigations; waterfront 
construction and harbor and 
river improvements, and 
‘ cement mortar lining of oil and 4 
water pipe lines 4” to 144” 


in diameter by the 
Centriline Corporation, a STEP-TAPER IL 


Raymond subsidiary. 


At left, completed Step-Taper 
Pile. Center, filling the per- 
manent steel shell with con- 
crete after internal inspection. 
Right, driving the pile with 
rigid core. 


Raymond Step-Taper Concrete Piles driven with rigid 
steel cores and heavy hammers are designed to develop 
high load-carrying capacities at depths to 80 feet. The 
permanent steel shell maintains the resistance developed 
during driving. After the shell is inspected internally, it is 
filled with concrete and cut off at the specified elevation. 


You are invited to discuss with our engineers the efficien- 
cies and savings made possible by Raymond's exclusive, 
original concrete pile designs. 


PILES MAINTAIN DRIVING RESISTANCE 


BRANCH OFFICES: Boston, Syracuse, Philadelphia, Baltimore, 
Washington, Pittsburgh, Atlanta, Miami, Houston, Kansas City, St. 
Louis, Cleveland, Chicago, Detroit, Salt Lake City, Portland, San 
Francisco, Oakland, Los Angeles and principal cities in Latin America. 
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Worthington 8-cylinder 4-cycle turbo-charged Diesel engine—one of the two operated by 


Elko-Lamoille Power Company. This 1000 Kw-rated engine was installed on the same 
foundation originally built for an engine with 250-Kw rating. 


Lesson Cost Reduction 


If you’ve never heard of Elko, you'll 
find this story interesting. 

Elko is the seat of a county in Nevada 
that, all by itself, is larger than Massa- 
chusetts, Connecticut and Rhode Island 
together, with Delaware thrown in. 
Since pioneer days, it has been a trans- 
portation and trading center. 

Elko’s present power plant set-up, 
which includes two four-cycle turbo- 
charged Worthington Diesel engines 
connected to 1000-Kw generators, con- 
trasts with the single 50-hp steam en- 
gine purchased second-hand in 1896 
from a nearby silver mine. 


ECONOMICAL 

continuous POW 
2640 hp 

Diesel Engines, 980 hp 


ines, 1 


Cost of power has never been more 
reasonable. Ever since 1940 when fuel 
oil cost this plant less than half what 
it does now, power rates have gone 
down—having been reduced twice dur- 
ing the period. Today, 87% of the 
power is produced by the two Wor- 
thington units, and in 1950 the plant 


FROM THE MIDDLE OF THE 


DESERT 


averaged 13.3 Kw-hrs per gallon of fuel. 
Lubricating oil consumption is low, 
too—well below the estimated 4,000 
rated horsepower hours per gallon. 
Want more evidence that there’s 
more worth in Worthington? Write Wor- 
thington Pump and Machinery Corpo- 
ration, Engine Division, Buffalo, N. Y. 
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Make First Pavements Last 
with American Welded Wire Fabric 


PER (00 39 REINFORCING FABRICS 
PARRIS AVENUE PAVEMENT CROSS SECTION Fe: 


THESE PAVEMENTS were laid on 43rd Street in the month of June, 1924, 
and on Parris Avenue, both in Indianapolis, Indiana, in the month of October, 
1923. The unretouched photos show that both are still in first class condition 
in the year 1950. The diagrams show details of construction, which, except for 
variations in width and thickness, are the same as those used in the latest 
interurban highways and city streets. 


43rd STREET PAVEMENT CROSS SECTION 


HE two streets illustrated here were 

paved with concrete, reinforced with 
American Welded Wire Fabric, in 1923 
and 1924 respectively. They are still, as 
you can see, in first class condition. And 
on hundreds of thousands of miles of con- 
crete highways and streets all over the 
country, American Welded Wire Fabric 
reinforcement also assures long years of 
trouble-free service. 

U-S’S American Welded Wire Fabric has 
definite structural superiority to other 
forms of concrete reinforcement. It dis- 
tributes the strength of steel evenly 
throughout the concrete, fortifies the slabs 
against all-directional stresses, provides 
positive control of any cracking that may 
occur and forms a secure bond with the 
concrete. 

When next you consider paving, be sure 
you are fully informed upon the superior 
riding qualities, safety and durability of 
concrete, reinforced with American Welded 
Wire Fabric. And remember, on a cost per 
year basis it is the most economical pave- 
ment for streets and highways. 


Many standard designs and sizes of 


American Welded Wire Fabric are now | 


readily available from jobbers’ and deal- 
ers’ stocks, supplemented by prompt mill 
shipments to identified projects. Our tech- 
nical staff will be glad to consult with you 
regarding your individual requirements. 
Literature which contains valuable infor- 
mation is yours for the asking. Just drop 
a line to our nearest sales office. 

You use less concrete, less steel (of a non- 
critical type) for slabs of comparable strength with 
this modern fabric reinforcement. This conser va- 
tion of materials, plus savings in construction 
time and cost, makes the use of American Welded 
Wire Fabric more important than ever now—when 
every hour, every dollar saved is an important 
contribution to the all-out mobilization effort. 


AMERICAN STEEL & WIRE COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


aM fot UNITED STATES STEEL EXPORT COMPANY, WEW YORK 


AMERICAN WELDED WIRE FABRIC 
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TRILINED! 


WITHOUT REMOVING THIS PIPE FROM THE GROUND, holes 
resulting from exterior or interior corrosion have been permanently filled by the 
thin coating of cement mortar mechanically applied to the interior of the pipe by 
the Centriline process . . . Internal corrosion has been eliminated. Centrilining also in- 
creases the pipe’s flow capacity and cuts pumping costs . . . The ingenious Centriline 
machine utilizes centrifugal force in applying the cement. Pipes in diameters of 4” to 
144” can be lined by Centriline at a fraction of the cost of installing new pipes. Make 
pipes better than new through cement lining. 


OUR ENGINEERS ARE READY TO HELP YOU...WRITE TODAY 


CENTRILINE CORPORATION | 


CEMENT MORTAR LININGS A subsidiary of Raymond Concrete Pile Co. 


FOR NEARLY 3,000,000 140 CEDAR STREET, NEW YORK 6, N. Y. 


FEET OF WATER, OIL Branch Offices in Principal Cities of 
AND GAS MAINS... United States and Latin America 


ON THE WEST COAST, WRITE AMERICAN PIPE & CONSTRUCTION COMPANY 
P. O. BOX 3428, TERMINAL ANNEX, LOS ANGELES, CALIFORNIA 


CIVIL ENGINEERING * June 1951 


: 
WE, 
| 
C0 
|RMINGHAM 
4 
YORK 
| 
[EERING 


8 


Be doubly sure when you specify pipe for 
mains to be laid under city pavements. 
Sure that it effectively resists corrosion. 
Sure, also, that it has the four strength fac- 
tors, listed opposite, that pipe must have 
to withstand beam stresses, external loads, 
traffic shocks and severe working pres- 
sures. No pipe, deficient in any of these 
strength factors, should ever be laid in 


4 


Like a Belgian dratt horse 
cast iron pipe is for strength 


paved streets of cities, towns or villages. 
Cast iron water and gas mains, laid over a 
century ago, are serving in the streets of 
more than 30 cities in North America. 
These attested service records prove that 
cast iron pipe not only assures you of 
effective resistance to corrosion but all of 
the vital strength factors of long life and 


economy. 
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pipe for city streets 


No pipe that is deficient in any of | 
the following strength factors should : 
ever be laid under paved streets. 


CRUSHING STRENGTH 


The ability of cast iron pipe to withstand external loads imposed by | iy 
heavy fill and unusual traffic loads is proved by the Ring Compression ae 
Test. Standard 6-inch cast iron pipe withstands a crushing weight of 
more than 14,000 lbs. per foot. 


BEAM STRENGTH 


When cast iron pipe is subjected to beam stress caused by soil settle- 
ment, or disturbance of soil by other utilities, or resting on an obstruc- 
tion, tests prove that standard 6-inch cast iron pipe in 10-foot span 
sustains a load of 15,000 lbs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand impact 
and traffic shocks, as well as the hazards in handling, is demonstrated 
by the Impact Test. While under hydrostatic pressure and the heavy 
blows from a 50 pound hammer, standard 6-inch cast iron pipe does not 
crack until the hammer is dropped 6 times on the same spot from pro- 
gressively increased heights of 6 inches. 


BURSTING 


In full length bursting tests standard 6-inch cast iron pipe withstands 

more than 2500 lbs. per square inch internal hydrostatic pressure, | ‘ 
which proves ample ability to resist water-hammer or unusual working 
pressures. 


Qa 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 


CAST IRON PIPE 
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MORETRENCH WELLPOINTS CUT 
SEWER CONSTRUCTION COSTS... 


one side 
lowering installation, © 
oval costs: 


iminated- 


2. Sheeting el 
Frank Nero and Son has 50,000 feet of sewer 


to lay in Lavallette, N. J. Nine feet of water in 
sand layered with clay and peat bog form a 
handicap. 

But this is an experienced contractor. He 


wastes no time, spends no money fighting water. 


He does install a MORETRENCH WELL- 
POINT SYSTEM for a quick start and a profit- 
able finish — “IN THE DRY”. 
If you’ve been avoiding wet jobs, get acquainted with More- 
trench’s low-cost pumping performance. An estimate is yours for 


the asking. 


Catalog on request 


315 W. 25th 


thee. W, CROTHERS Limited, Toronto, Ontario 


wa: 


" | 
ical. 
_—economice 
< an 
MORETRENCH CORPORATION 
6 June 1951 * CIVIL ENGINEERING CIVIL 


ALC 


New Orleans’ famed Cabildo and Cathedral of St. Louis in the Vieux Carré as seen 100 years ago 


New Orleans has a cast iron gas main in service that 
was installed well over 100 years ago. Vehicular traffic 
in those times was a far cry from today’s giant buses 

and trailer trucks. The engineering term—traffic shock— 
was then unheard of. There were no sewers, conduits and 
other underground services to cause soil disturbance. 
Yet this old cast iron main has had the shock-strength, 
beam-strength and effective resistance to corrosion 

to withstand the changes and unforeseen stresses 

of more than a century. New Orleans’ experience is not 
exceptional. Cast iron water and gas mains, laid over 

a century ago, are still serving in the streets of more 
than 30 cities in the United States and Canada. 

United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 

Plants and Sales Offices Throughout the U.S. A. 
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IF YOU WANT TO HELP YOUR COUNTRY— 
AND YOURSELF AT THE SAME TIME— 
READ EVERY WORD ON THESE TWO PAGES 


Keeping equipment on the job is of prime importance 
today —to the nation as well as the contractor. The Mili- 
tary plans to spend 8 to 9 billions on construction in the 
next 18 months. And a production backlog of 52 billions 
was carried over into 1951 for bridges, roads, earthwork. 
government work, waterworks and other essential projects. 


Right now there is a shortage of materials with which 
to build urgently needed machines and parts. Military and 
Defense Rated Orders get the nod over unclassified civil- 
ian needs. Steel and other materials are in short supply. 
This means that you—with our help—must get every last 
machine-power hour out of the equipment and parts you 
now have. 

Down-time will not only weaken the defense effort, 
it can put the contractor himself in the hole. To get future 
business, he must get current jobs done without penalty 
or sacrificing his bond. Down-time means bad distribu- 
tion of equipment: it means costly damage to equipment 
forced to do work it’s not built to handle. 


A “Cat™ D8 Tractor with “Cat” 8A Bulldozer 
and one with an 8S ° Dozer working on relocation 
of highway and railroad along the Columbia 
River, Oregon. The job was necessary because of 
construction of the McNary Dam. Contractor is 
the Utah Construction Co., Ogden, Utah. 


So to stay in business profitably, and help America 
arm for defense, do these things now: 


Use equipment properly. “Cat” machines are built for hard 
use—not abuse. 


2 Give extra attention now to preventive maintenance (see 
next page). 


3 Have your equipment superintendent plan ways and means 
with your “Caterpillar” dealer. His maintenance responsibil- 
ity begins where your operators’ and mechanics’ responsibility 
ends. He has the skilled servicemen and equipment to rework 
and rebuild worn parts to keep your machines on the job longer. 


CATERPILLAR TRACTOR CO. © PEORIA, ILLINOIS 


The last war showed the 
Military that 
Earthmoving Equipment 
was as important to de- 
fense and offense as tanks. 
Here Sgt. Robert Chris- 
man operates a “Cat™ Di 
Tractor with matching 
blade on Davison airstrip 
at Ft. Belvoir, Va. 


Tod 


Sis 


ahead 


DUST 
ee Think of dust as Machine Enemy No. 1. A few grains today—a 
— 9 few more tomorrow—and soon the result adds up to serious wear. 
> s Dust or dirt plugged breathers or air cleaners—use of dirty oil con- J 
-..% tainers—loose intake manifolds—loose inspection covers—dirty “ 
wee clutch compartment—failure to wash flywheel clutch compartment 
y —worn seals on crankshaft—defective gaskets—failure to clean oil 
filter openings . . . these are some of the vulnerable spots. 


e TRACK ASSEMBLY 


Don’t let abusive use or neglect cripple the service life of your track 
f assembly. Track adjustment and lubrication of rollers, carrier 


Re 


rollers and idlers are your job. Before excessive wear occurs on 
grousers, links, pins, bushings, idlers, rollers and sprockets, call in 
your “Caterpillar” dealer. He can build up grousers, rollers, idlers 

in and links, and replace sprocket rims and turn pins and bushings so 
- you will have many additional hours of service. 


CYLINDER HEADS 
7 i Prevent cracked cylinder heads by avoiding overheating, freezing, 
~\ e scale deposits, filling a hot engine with cold water, pulling heads 
down too tight, and other poor maintenance practices. Your 
“Caterpillar” dealer can repair most cracked cylinder heads. He 
Sulldozer can replace worn valve seats with valve inserts and restore the 
plocation rocker arm mechanism to serviceable limits. Consult your Opera- 
‘olumbia tor’s Instruction Book for proper cooling system and valve care. 
‘cause of 
ractor is 
- Today no owner can afford COOLING 
to think of direct costs alone. Don’t let your engine overheat. Keep the cooling system free of 
i , : scale, rust and sediment. Use soft or treated water, and when 
a Good care of equipment can mean freezing temperatures exist, protect your engine with anti-freeze. 
the difference between a Clean the radiator regularly with chemical flushing solutions. 
producing machine and one laid Remove foreign matter from the core by brushing or washing. 
irs. Ti we Prevent engine troubles which come with overheating. Consult 
America up for repairs. To see your Operator’s Instruction Book for proper cooling system care. 
good care can save many hours 
—e of equipment life, reread your e LUBRICATION 
7 w's Instruction Book often Careful lubrication practices will add much to your satisfaction 
( and follow these suggestions. through equipment performance, economy and long life. Use only 
— va recommended lubricants, changing the lubricant at proper inter- 
vals. And use only “Caterpillar”-proved filter elements. Remove 
ind means dirt from fittings and clean around the crankcase filler cap before 
*sponsibil- adding oil. A little care saves many hours of engine life. Consult 
vonsibility the lubrication chart in your Operator’s Instruction Book. 
to rework 
b longer. 
PISTONS AND LINERS 
LIONS Almost all the piston wear occurs in the upper ring groove. Your 
“Caterpillar” dealer can renew your pistons by machining the 
howed the upper ring groove for a wide ring, many sizes of which are chrome 
e **Cat” plated. Worn liners ean be deglazed and put back to work for many 
qui pment additional hours of service life. Consult your Operator's Instruction 
ant to ~ Book for information on lubrication and the oil cooling system. 
e as tanks. 
ert Chris- 
“Cat” Di 
matching 
m airstrip 
Va. 
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In AMERICAN CONCRETE CYLINDER PIPE 
these four advanced design features give 
you greater strength with greatest econ- 
omy of steel components. 


@ Steel cylinder provides a positive water 

seal or membrane, as well as part of the 

required total steel area®. (Thickness of the cylinder 
varies according to pipe diameters and general design 
requirements ). Each cylinder is hydrostatically 
tested to a unit stress of at least 22,000 psi. 


@ Centrifugally spun concrete lining is of 

proper mixture and dense compaction. Its 
thickness adds rigidity and strength through 
“arching” effect (nominal minimum lining thickness 
is 4” for 14° and 16° diameters and %° for larger 
diameters ). Cylinder is lined prior to rod wrapping. 


@ Steel reinforcing rods, which together 

with the steel cylinder provide the total 

required cross-sectional steel area®, are wrapped 
under measured tension and accurate spacing around 
the concrete lined cylinder. The section modulus is 
thus increased while the concrete lining is placed 
under slight initial compression. The result is, 

in effect, a modified prestressed design. 


When selecting pressure pipe for your permanent 
water transmission main, do not overlook the inherent 
strength of American Concrete Cylinder Pipe to meet all 
normal conditions of internal pressures and external loads. 

Economy of design, together with maximum sus- 
tained carrying capacity, ease of installation, and mini- 
mum of maintenance all contribute to the reduced cost of 
delivered water throughout generations of dependable 
service. 

In practical tests for Underwriters’ Laboratories, Inc., 
several sections of pipe were installed under 10’ of earth 
cover and changes of inside diameter were measured by 
machinists’ calipers at several points along each section. 
Average results were as follows — 

Vertical Diameters in inches 


Horizontal Diameters in inches 


42” Dia. Pipe Minus .314 Plus .318 
30” Dia. Pipe Minus .052 Plus .050 
21” Dia. Pipe Minus .010 Plus .009 


f) PIPE AND CONSTRUCTION CO. ) 


@ Dense concrete jacket or coating (nominal minimum 
L” thickness over the cylinder) is “locked” around 

the rod wrapping over the entire surface of 

the cylinder. This is an important structural feature. 


*Total cross sectional steel area is based on 13,500 psi max. allowable 
unit stress at the design operating pressure. 


Subsequent examination of the concrete linings dis- 
closed that they were sound and unimpaired under these 
extraordinary earth loads. 

Throughout the West this superior pipe is demon- 
strating its advantages in actual operation. Complete in- 
formation upon request. 
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Concrete Pipe for Main Water Supply Lines, Storm 
and Sanitary Sewers, Subaqueous Pipe Lines 


P.O. Box 3428, Terminal Annex, Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Bivd., South Gate, Calif. 


District Sales Offices and Plants— 
Qakland San Diego Portland, Ore, 
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No matter how you say it 


Comes Out the Same 


Last Year-This Year Next Year 


in 1945 
we said in 1950 


we said 


imum 


able motor grader without 


pwer on the front wheels It’s not in the cards for a Don't handicap your 
_ like a horse with roller skates grader with rear drive to equal horsepower! No grader with 
gs dis- § his front feet. the performance of one with a dead front end can possibly 
r these All-Wheel Drive. deliver maximum power-at- 
the- blade. 
lemon 
ete in 


No two ways about it! Austin-Western’s 
exclusive All-Wheel Drive goes more | 
places...does more things... moves | 


‘ 


[a more material, farther and faster. 


AUSTIN-WESTERN COMPANY, AURORA, ILL., U. S. A. 
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| 100’-200' | UNDER 
DIA. | 100' DIA. | 
1931-42 | 1932.35 i 
4-15 11-14 
| 
UNITS 95 
— 
R CLARIFIER | 
REPAIR 3 
DOR Costs $3568 $2,933 
MAINTENANCE 
TOTAL | 
0 STS | REPAIR COST 
s FOR ENTIRE | 
PERIOD AS% | 9-27 77 
OF ORIGINAL 


A glance at the figures above will tell : 
you exactly what repair costs can be 


expected with Dorr Clarifiers. 


| These figures are substantiated facts 
... not estimates, guesswork 
or wishful thinking. We 
believe they cannot 
be matched. 


Repair costs are 
one of the pri- 
mary factors upon 
which Clarifier ex- 
cellence should be 
judged. Are you get- 
ting the best? 


We'd like to tell you how Dorr Clarifiers stack up on 
performance too. Ask a Dorr engineer for the facts. 


DORRCO 


ENGINEERING EQUIPMENT 


ENGINEERS + STAMFORD, CONN. 
in the principal cities of the world 


WORLD - WIDE RESEARCH 


THE DORR COMPANY - 
A d ¢. Pp 2 and Rep 


12 June 1951 


Sixteen Dorr Sifeed Clarifiers 
at Easterly Treatment Plant, 
Cleveland, Ohio, installed in 1932. 
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A Board of Architects 
headed by Wallace K. Harrison 
Engineers: Madigan-Hyland, 

N BRIDGE BEGINS erection of the steel framework 
the cover of the Franklin D. Roosevelt Drive at the UN 
eadquarters. Eventually the entire drive from 42nd St. to 

Sth St. at East River will be covered. In the right foreground 

eel framework for the Meeting Halls Building can be seen. 


completed, this building will extend, by cantilever 
astruction, over the drive to the edge of the river. 


VALABLE NOW! For showing in churches, schools, clubs, 

d industries, the new sound and color motion picture— 
BUILDING FOR THE NATIONS —a candid, factual 
otographic record of the highlights of the fabrication and 
ection of the United Nations’ Secretariat Building in 
ew York City. 


4 
Zi 3 new structures 
for the United Nations 


... fabricated and erected by the 
AMERICAN BRIDGE COMPANY 


AMERICAN BRIDGE 
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AGAINST A BACKGROUND of the completed UN Secretariat Building, for which 
American Bridge Company fabricated and erected 13,800 tons of structural steel- 
work, two bridgemen direct the unloading of steel columns and beams for the 
North Parking Space at the UN site. 


ow that the UN Secretariat Building is completed, American 

Bridge is erecting the Meeting Halls Building and cover for 
the Franklin D. Roosevelt Drive, General Assembly Hall and North 
Parking Space. When finished these structures will contain 18,600 
tons of fabricated steel framework, in addition to the 13,800 tons which , 
went into the Secretariat Building. 


This is typical of how the time-tested and proved experience of the 
American Bridge Company has been linked to the latest in modern 
architectural and engineering design to create structures of unusual | 
beauty and enduring strength. Hundreds of steel-framed buildings 
all over the country are proof that for sturdy, economical structural | 
work you can’t beat rigid steel construction—and for varied experience 
... unexcelled facilities . . . trained personnel, you can’t go wrong when | 
you depend on American Bridge. 


AMERICAN BRIDGE COMPANY | 
General Offices: Frick Building, Pittsburgh, Pa. 
Contracting Offices in: AMBRIDGE - BALTIMORE - BOSTON - CHICAGO * CINCINNATI - CLEVELAND - DENVER | 
DETROIT - DULUTH - ELMIRA - GARY - MINNEAPOLIS - NEWYORK - PHILADELPHIA - PITTSBURGH 
PORTLAND, ORE. - ST. LOUIS - SAN FRANCISCO - TRENTON 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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When the TD-24 teams up with a loading machine, 
dirt gets moved from ground to trucks in record time. 
And the “‘men who move the earth” are finding this 
out. 

Like the D. W. Winkelman Co., Inc. on a job near 
imme syracuse with a TD-24 loading out 22 pay yards 
minute. 

“Our TD-24 is the best machine we've ever had,” 
says Superintendent George Cecil. ‘Pulling the 
loader, it loads out eleven pay yards every 30 sec- 
onds. And it’s the only machine we've found that 
tan do a good lugging job with this big loader!” 

That's another way of saying International’s TD-24 


Winkelman on a job near Syracuse, New York. 


How International’s “Big Red” 
Champ outworks the field 


A WINNER FOR WINKELMAN! This big red TD-24 
really pays off, loading 22 pay yards a minute for D. W. 


is the most powerful crawler built—the hands-down 
champ at any job where the pay-off is for more pro- 
duction, stamina and “handle-ability.” You can turn 
with power on both tracks. You can shift “‘on-the- 
go.” You get going fast, with push-button starting, 
in any weather. 

Look at the record. Ask your friends in the busi- 
ness. Ask your International Industrial Distributor 
for the low-down on the TD-24. And, times be- 
ing what they are, ask him about his expert field 
service and big-time shop facilities for the hard- 
working years ahead. You'll be a TD-24 man from 
then on in! 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 
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Your 3 Basic Paving Problems 
Solved BETTER by 


Only BITUMULS can perform these three 
functions so efficiently and at such low 
cost. (There are other reasons, too, but 
these three come first.) 


It PENETRATES— 


uniformly and deeply — without 
heating — through closely inter- 
locked stone, damp or dry. In ma- 
cadam construction, this means 
STABILITY because BITUMULS 
tacky asphalt coatings leave the 
stone in frictional contact. 


It COATS DAMP 
NATIVE MATERIALS — 


Only BITUMULS mixes easily and 
uniformly with damp, dense ma- 
terials. Nothing else so efficiently 
treats low-cost sands and native 
aggregates—and gives early 
pavement stability with year- 
‘round high bearing value. 


anes 


awe 


Whatever your paving needs, they can be 
filled by a correct BITUMULS specification that 
has already proved effective many times else- 


illed i It SEALS— 

_— Our SSIES CRESTS, skilled = the with precision—the RIGHT amount at the RIGHT place. This 
needs of your area, are ready to help YOU. ease of precise cold application gives unsurpassed uni- 

. form, non-skid surface treatments with i retenti 
Wire, phone or write our office nearest you. of cover stone. 


In the East 


AMERICAN BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. valuable eddition to your engineering 


Washington 6, D. C. - Baltimore 3, Md. + Perth Amboy, N. J. 


Columbus 15, O. St. Louis 17, Mo. Baton Rouge 2, La. 
Mobile, Ala. - E. Providence 14, R. |. + San Juan 23, Puerto Rico Bitumuls Hey ee Macadam . . i 
i Is for Maint oes 
In the West Bitumuls Sond-Mix . . . . . 
STANCAL ASPHALT & BITUMULS COMPANY wy A 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. Tennis Courts—Loykold & Grasstex . [) 
Ask for these FREE booklets Los Angeles, Calif. - Oaklond 1, Calif. Fibrecoat—roof and metal coating . [) 


—dota, tobles, specifications. Portiand 4, Ore. - Seattle, Wash. - Tucson, Ariz. 
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SAPETY 
leading aerchi- 
tects, engineering firms, 

contractors, noth- 


occupancy, with more 
usable, 
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As the DECADES go by... 


you have found and 


will continue to find 


STRUCTURAL 
STEEL 


It is significant that in the 
planning stages, when Structural 


Steel is required, many of the most 
important firms in the country call 
on the facilities and 54 years 
experience of the Fort Pitt Bridge 
organization. This long working 
knowledge with Structural Steel is 
available to your organization 


any time, anywhere. 


BRIDGE WORKS 


Member American Institute of Steel Construction 


General Offices, Pittsburgh, Pa. ... Plant at Canonsburg, Pa. 


District Offi 


NEW YORK, NEW YORK 
CLEVELAND, OHIO 
DETROIT, MICHIGAN 
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Steel Permits Streamlining 
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ENGINEERED TYING DEVICES, ANCHORAGES and ACCESSORIES for CONCRETE CONSTRUCTION 


100% adiust- 


a 
in either case you rer 
able form-tying Me 


| 
| THIS JOB SMELLS— THE BOSS GOT 
| FAST-TALKED INTO CUT-RATE JUNK 
AND SOME WISE GUY TRIED TO 
SAY IT WAS RICHMOND—BUT = | " 
THE RECORD PROVES IT AIN'T, THEY CALL YOU "SCREWY"— 
BUT HOW ABOUT THE GUY 
THAT BOUGHT THAT STUFF! | 


Richmond, 816 Liberty Ave., 
Brooklyn 8, N. Y. 


INSIST ON Rici 
AND BE SURE IT's RICHMOND 


vit 


RICHMOND KNOW-HOW—DEPENDABILITY—SERVICE—ESTIMATES & JOB PLANNING 
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RICHMOND conTINUOUS THREADED LAG gsTUD 
| 
“4 5 FEET 
The Continuous Threaded Lag Stud—with 
3 the Tyscr¥ and other parts shown above 
—greatly expands the usefulness and 
- functions of the Richmond Tyscru System. 
Tough, coarse-threaded, this Lad Stud —_—HANDLE LAG NUT 
comes in 5 ft. lengths and can be cut to a 
measure right on the job. For finished work > ‘ 
| Lag Stud is threaded into two Tyscrus at 
either end. For unfinished work one TyscrY 
can be ysed and Lag Stud can project pat WASHER 
through the back form secured by Handle \N 
yt and Washer. 
LS. 
w 
FOR FINISHED woRK 
{AY 
=| ww) CREW ANCHO 
4 \ A\ 816-8380 R C0 INC. 
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Announcing the 1951 


CARL A. MENZEL 


Carl A. Menzel (left) receives the 1951 C. R. 8. I. Award fron. 
Henry G. Turner, Jr., President of the Turner Construction 
Company and Chairman of the Award Committee. The presentation 
was made on April 19, at the 27th Annual Meeting of the C. R. 8.1. 


held at The Homestead, Hot Springs, Virginia. 


... in recognition of his contribution to the development of the A305 reinforcing bar 


@ The Concrete Reinforcing Steel Institute’s Award 
Committee, composed of representatives from The American 
Concrete Institute, The American Society of Civil Engineers, 
and The Associated General Contractors of America, 

has given the 1951 C. R.S. 1. Award to Carl A. Menzel. 


Mr. Menzel received the Award for his contribution to the 
development of the new ASTM -A305 deformed reinforcing 
bar. This bar, which represents the first accepted 

standard on reinforcing bar deformations, has substantially 
greater bonding strength than plain or conventional 
deformed bars. It makes possible less costly, 

sounder, more permanent reinforced concrete structures 
requiring less steel. The new bar is now recognized in 

the revised ACI “Building Code Requirements,” 

and is being rolled by every large producer. 


CONCRETE REINFORCING 
STEEL INSTITUTE 
38 South Dearborn Street, Chicago 3, Illinois 
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CARL A. MENZEL is wel! known 
to the engineering profession for his 
research and development work in 
concrete and concrete products. In 
1932, he received ASTM’s Dudley 
Medal, and in 1948, ACI’s Wason 
Medal for research in concrete 
problems. He is also the author of 
many papers on the subject. Mr. 
Menzel is a graduate of the Uni- 
versity of Illinois. 


7 
| of the Concrete Reinforcing Steel Institute to \ 
it at 
| | . 
CRSA. 
19 


@ New York City has just about the toughest traffic 
problem in the world. But it would be lots tougher were 
it not for a well-planned maintenance program which 
keeps everlastingly at the job of making the most of 
every inch of the existing facilities. Sound selection of 
methods and materials produces near-miracles in keep- 
ing traffic rolling while repairs and improvements are 
being made. 

Sections of Manhattan Bridge's main roadway, carry- 
ing the bulk of nearly thirty million vehicles a year 
which use this famous span, were repaved while main- 
taining heaviest two-way traffic. Every detail of the job 
was planned and timed in advance. 

Taking full advantage of the dependable Sigh early 
strength of ‘INCOR’ AIR-ENTRAINING HIGH EARLY 
STRENGTH PORTLAND CEMENT assured quickest re-use 
of the new paving. Dependable sigh ultimate strength, 
in turn, assures long-time, low-maintenance service— 
shown by many years’ ‘Incor’* performance on highways 
in New York City and throughout the nation. 

*Reg. U.S. Pat. Off, 


MANHATTAN BRIDGE — Manhattan-Brooklyn 
Main Deck Repaving 
Supervision: DEPT. OF PUBLIC WORKS, City of New York 
General Contractor: 
EDENWALD CONTRACTING CO., Bronx, N. Y. 
Ready-Mix ‘Incor’ Air-Entrained Concrete: 
COLONIAL SAND & STONE CO., INC., New York City 


‘Incor’ paving on Manhattan 
Bridge; right, placing con- 
crete while maintaining two- 
way traffic; below, ‘Incor’ 
Air-Entrained Concrete as- 
sures long-time, mainte- 
nance-free service. 


LONE STAR CEMENT CORPORATION 


Offices: ALBANY + BETHLEHEM, PA. + BIRMINGHAM + BOSTON + CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS 
KANSAS CITY, MO. + NEW ORLEANS + NEW YORK + NORFOLK «+ PHILADELPHIA - RICHMOND - ST. LOUIS + WASHINGTON, D. C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST CEMENT PRODUCERS: 17 MODERN MILLS, 125,000,000 SACKS ANNUAL CAPACITY 
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THESE 


Here is an easy way to keep unwanted water from trespassing 
on valuable property. Armco Drainage Gates do the job 
effectively and economically. 

These gates are backed by more than 40 years of research 
and actual field experience. Every effort has been made to 
keep costs low, yet provide a gate that meets all the needs of 
practical water control . . . simple . . . quick acting . . . prac- 
tically watertight. 

Armco Gates are easy to install on either concrete head- 
walls or corrugated metal pipe. And they give years of 
service with little or no maintenance. 

There is a type and size of Armco Gate for almost any 
need. Twenty-seven models include flap gates for free out- 
flow with no backflow, slide headgates that can be operated 
manually or with simple power lifts, and meter gates. They 
can be adapted to circular or rectangular openings. 

Write us for complete information on Armco Gates. In 
the meantime, consider them for drainage, flood control, 
sewer outfalls and wherever else water must be regulated. 
Armco Drainage & Metal Products, Inc., 3451 Curtis Street, 
Middletown, Ohio. weeny of Armco Steel Corporation. 
Export: The Armco international Corp 
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“Evacuation | of Hungn 
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WILLIAM McCOLLAM, IR, Coin CE 
Assitnt Opetons fiw tod Socal Bgede 


PROUD of he inparon part ployed in the 
tion of Hungnam by the 2nd Engineér Special Brigade, and 


~ distinction. The. difficulties and problems confronting the - 


2nd Engineer Special Brigade in this task were enormous, 5 
‘and the remarkable success of the operation is a tribute — 
not only to the Brigade and its reinforcing units, but also | 
_ to the Navy, Marine Corps, and Air Force, whose units and — 
demonstrated a high degree of cooperation and 
teamwork. 

‘Any person who may doub! the sncaiy and good foith 
_ of the American effort in upholding the principles of the — 
United Nations may well take note ofthe consideration 
fo refugees, even at the colcated: isk of 
_ endangering the entire operation. 

| congratulate Brig. Gen. Joseph J. Twitty (then Colonel), — 
Brigade Commander, and every other Engineer soldier 


in the 2nd Engineer Special Brigade and attached Engi- _ 
_feer units who eos this brilliant page to the distinguished _ 


S. Army Pl.otograph 


THE SUCCESSFUL evacuation of 
an American Corps of over 100,000 
troops with all its impedimenta and 
equipment through the port of Hung- 
nam, north Korea, in December 1950 
is an operation whose magnitude and 
complexity are without parallel in 
military history. Other mass evacua- 
tions such as that of the British at 
Gallipoli during World War I and at 
Dunkirk during World War II were 
not as complete and unhurried as the 
withdrawal of the United Nations at 
Hungnam. Not only were all per- 
sonnel of a reinforced corps success- 
fully redeployed, but all equipment 
and supplies as well. Not a piece of 
usable equipment was left behind. 
The real superiority of this operation 
over past tactical evacuations was 
in its completeness and orderliness in 
spite of the fact that the Reds moved 
against the beachhead in great 
strength and launched repeated abor- 
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Behind-the-scenes story of operations of 2nd Engineer Special Brigade 
rac- at \ ee 


ENGINEERS AT WAR 


tive attacks against it. However, 
complete air and naval superiority 
kept the enemy at bay while plans 
were rapidly made and executed. It 
is these plans and their execution, the 
behind-the-scene story at Hungnam, 
which this article relates. 

General MacArthur made _ the 
statement after World War II that it 
was an engineers’ war, thus recogniz- 
ing the many and varied functions 
which engineers performed in sup- 
port of his operations in the Pacific. 
Such a statement is just as applicable 
now to the operations in Korea. 
Engineers are continuing to perform 
important combat and service mis- 
sions. 

The missions of operating the port 
of Hungnam and of providing engi- 
neer support for X Corps in this area 
had been assigned to the 2nd Engi- 
neer Special Brigade when the port 
was declared officially opened in the 
middle of November. After the com- 
pletion of mine-sweeping operations, 
and at the time evacuation plans 
were secretly announced, the Brigade 
was still operating the port. The 
Brigade Commander was also the 
Port Commander of Hungnam from 
the time it was opened until its final 
evacuation on December 24, 1950. 
Considerably below full mobiliza- 
tion strength and at that time per- 
forming a mission somewhat alien 
to its normal role of landing tactical 
units over an open beach, the Brigade 
was assigned the responsibility of 
outloading all the Corps elements, 
including its own units, through the 
port in a period of two weeks. The 
magnitude of the task and the short 
time allowed for its accomplishment 
were a challenge to each member of 
the organization. 

It would be well at this point to 
describe briefly the existing facilities 
of the port and the additional con- 
struction which had to be undertaken 
concurrent with the outloading at the 
time the evacuation began to insure 


FIG. 1. DOCKSIDE FACILITIES for out- 
loading at Hungnam were limited to berths 
for eight ocean-going vessels. LST’s and 
lighters for vessels anchored in stream op- 
erated off Green Beach. 
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the success of the operation. (See 
Fig. 1.) 

Dock No. 1 was available for berth- 
ing four vessels, Dock No. 3 two ves- 
sels, and Dock No. 4 two vessels. 
Dock No. 2 was relatively short and 
was utilized as a landing point for 
small boats. A considerable amount 
of port reconstruction’ such as road 
construction and improvement, re- 
habilitation and expansion of the 
existing railroad net, development of 
Green Beach, and rehabilitation of 
port utilities and usable buildings 
had been undertaken and successfully 
completed prior to the planned 
evacuation. This reconstruction had 
materially increased the facilities of 
the port and had rendered it capable 
of handling the evacuation of X Corps 
with little added construction. 

However, some new construction 
was necessary to ready the port for 
the reception of cargo, vehicles, and 
personnel of the Corps, and new proj- 
ects had to be undertaken as late 
as the day before the tactical exodus. 
Among these projects were the clear- 
ing of additional assembly areas in 
the port, the erection of about 100 
squad tents as transient billets, and 
the repair of rail lines damaged by 
the numerous tracked vehicles tra- 
versing the port area. The facility 
with which these projects could be 
successfully completed decreased ma- 
terially as the outloading progressed, 
since the Brigade and its attached 
units were continually evacuating 
small numbers of their own personnel 
and equipment as the opportunity 
presented itself. 

The plans for the evacuation of X 
Corps from northeast Korea through 
the port of Hungnam were secretly 
announced by the Corps Commander 
on December 9, 1950, and at this time 
the 2nd Engineer Special Brigade 
was assigned by verbal order (later 
confirmed in writing) the missions of 
operating staging areas and outload- 
ing all Corps units. The Brigade’s 
inadequate strength was promptly 
recognized by the Corps Commander, 
who immediately augmented the unit 
by the attachment of an engineer 
construction battalion, two military 
police companies, two engineer com- 
bat companies, a battery of anti- 
aircraft artillery (less equipment) and 
a reinforced shore-party company of 
Marines, in addition to a company of 
amphibious tanks, less equipment, 
already attached. This action did 
not preclude the necessity for later 
levying stevedore crews from the 
units being outloaded. Indigenous 
labor, relatively plentiful in the early 
stages of port operation, became in- 
creasingly scarce as the Reds ap- 


proached, and had to be almost com- 
pletely replaced in the later stages 
by soldier labor. Considerations of 
security at a time when the port 
area was particularly vulnerable to 
sabotage was also a factor in sharply 
limiting the use of what indigenous 
labor was still available. 


Brigade Reorganized 


On receipt of its orders the Brigade 
underwent a hasty reorganization to 
better equip it for executing its as- 
signed missions. Maximum utiliza- 
tion of dockside facilities for ocean- 
going vessels and of Green Beach for 
LST’s and lighterage to ships in the 
stream being loaded simultaneously 
was essential. A specific definition 
of responsibility for each of these 
functions was felt by the Brigade 
Commander to be of prime impor- 
tance. The major subordinate unit 
of the Brigade, the 532d Engineer 
Boat and Shore Regiment, was as- 
signed the responsibility for the load- 
ing of all vessels dockside, excluding 
those which were later double-banked 
to ships occupying berths at the 
docks. 

The mission of operating Green 
Beach was assigned to a provisional 
shore-party battalion organized for 
the particular task from organic serv- 
ice elements of the Brigade and its 
attached units. This provisional 
unit was commanded by the S-4 of 
the Brigade, and drew from all its 
major staff sections for sufficient 
officer personnel to permit round-the- 
clock operation. The troop nucleus 
of this organization was a reinforced 
shore-party company of the Ist Ma- 
rine Shore Party Battalion, augmented 
by Companies A and C, 73rd Engi- 
neer Combat Battalion, Battery C, 
115th AAA Battalion, and some spe- 
cial troops from the Brigade. 

Security of the port became the 
sole responsibility of A Company, 
56th Amphibious Tank and Tractor 
Battalion, which established a series 
of outposts around the port perimeter 
and organized a mobile riot squad 
which could be moved to the scene of 
any disorder at a moment’s notice. 
The mission of traffic control logi- 
cally fell to the 58th and 88th Mili- 
tary Police Companies, which set up 
a rigid system of control both in the 
port area and along the main roads 
leading into it. The necessity for 
outloading over 18,000 vehicles of 
the Corps in such a short period of 
time demanded that traffic snarls be 
held to an absolute minimum. No 
convoys were permitted to enter the 
limited port area unless they were 
specifically earmarked for immediate 
loading aboard some ship or for move- 
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U.S. Army Photographs 


EVACUATION OF HUNGNAM included 
over 100,000 civilian refugees as well as 
100,000 military personnel and all their 
equipment. At right, an LST takes aboard a 
load of Korean refugees. Above, men of X 
Corps file aboard LCVP’s in what is probably 
history's most complete and successful am- 
phibious redeployment operation. 


ment into a predesignated vehicle 
assembly area. 

The tasks of clearing additional 
assembly areas and of establishing 
and operating staging areas for units 
being outloaded were assigned to the 
79th Engineer Construction Battal- 
ion, a proven veteran of the atomic 
bomb tests in the Pacific atolls. 
Six large vehicle assembly areas were 
rapidly cleared at strategic points 
throughout the port, a tent city of 100 
squad tents was erected immediately 
behind Green Beach, and a transient 
mess, capable of feeding personnel 
around the clock, was set up in this 
staging area. Many other minor 
construction jobs were assigned to 
the 79th Engineers during the evacua- 
tion period, which they performed 
with consummate skill and celerity. 


Both Dockside and Lighterage Loading 
Employed 


The over-all plan called for the 
loading of Victory-type ships dock- 
side, larger ships of deeper draft in 
the stream by lighterage, and LST’s 
on Green Beach. Victory ships 
carried vehicles and organizational 
bulk with relatively few personnel. 
Most of the troops were outloaded to 
the large transports in the stream by 
LSU’s and LCM’s. One notable 
exception to this plan was the out- 
loading of Republic of Korea troops 
aboard Victory ships and certain 
APA’s. This particular operation 
was accomplished by lighterage from 
Green Beach to the ships, which were 
double banked to other vessels being 
loaded dockside. This practice saved 
much valuable time by materially 
shortening the distance from shore to 
ship and by insuring a calm sea at all 
times for loading. Although this 
method of loading occasionally inter- 
fered with operations dockside, the 
added capacity it afforded to the port 
more than justified its continued use 
during the rest of the evacuation. 
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To insure maximum utilization of 
all available berths dockside, strict 
scheduling in moving vessels in and 
out of the dock area was essential. So 
complete was the engineer responsi- 
bility for the operation that even the 
important functions of harbor master 
and pilot were performed by an engi- 
neer officer. The superior job which 
this officer did resulted in a smooth 
and rapid movement of ships in and 
out of berths. No usable dockside 
space remained empty longer than it 
took to move the next ship from the 
anchorage area into position for 
loading. 

All the clocklike precision in 
ship movements would have been 
rendered void had not similar coordi- 
nation been effected in the movement 
of units and equipment to dockside 
berths and beach slots when they 
were scheduled to go aboard. Pri- 
orities for the outloading of major 
units of X Corps were established by 
the Corps Commander in consonance 
with the tactical plan for the evacua- 
tion. The lst Marine Division, which 
had recently succeeded in extricating 
itself from the Choisin Reservoir area 
with relatively heavy casualties, was 
given first priority, and its elements 
began loading upon arrival at Hung- 
nam. 

The Marines were followed in 
rapid succession by the 7th Infantry 
Division and the 3rd Infantry Divi- 
sion in that order, with miscellaneous 
Corps units phasing out as the situa- 
tion permitted. A steady stream of 
personnel, vehicles and cargo flowed 
through the port of Hungnam from 
the llth to the 23rd of December. 
When all but the final tactical cover- 
ing force had been successfully evacu- 
ated, one vehicle per minute for 12 
days, day and night, had moved 
through the port. 

Not only were all the units with 
their organic equipment and impedi- 
menta outloaded during this period, 


but a considerable number of un- 
serviceable ordnance vehicles, large 
quantities of all classes of supplies, 
and over 100,000 refugees were also 
successfully removed from the area. 
The control of the tactical situation 
was so complete that the decision 
was made by the Corps Commander 
that nothing of potential value to the 
enemy would be left behind. Even 
railroad boxcars recently shipped 
from Japan for use by ECA in the 
planned economic rehabilitation of 
the country were loaded back aboard 
ship for redeployment to other areas. 
Among the unserviceable ordnance 
vehicles outloaded were heavy tanks 
and other tracked vehicles whose 
condition, in many cases, presented 
problems in moving them to ships. 
Rations, POL, and ammunition of all 
types represented by far the largest 
proportion of the supplies removed 
from the beachhead, and these sup- 
plies were outloaded up until the last 
day that ships were in the dock area. 


Civilian Refugees Evacuated 


The evacuation of refugees was a 
major operation in itself and deserves 
some special mention. During the 
early stages, Korean LST’s and small 
ships of the FS type were loaded to 
capacity with civilians, who were al- 
most frantic to escape from the ap- 
proaching Reds. Later, several Vic- 
tory ships were also made available 
for this purpose, and refugees were 
taken off the beachhead in a continu- 
ous stream until the last hour of the 
operations. Statistics released by 
the Navy show that a total of over 
100,000 refugees were removed from 
the area. The hard realities of war 
were tempered by consideration for 
these destitute and homeless people, 
but at the risk of jepoardizing the 
major evacuation. It was a bold 
decision which demonstrated the 
good faith of the United Nations in 
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upholding the principles for which 
their legions fought. 

There were many problems inci- 
dent to this evacuation. In the first 
place, the masses of refugees which 
converged on the port area on several 
occasions seriously hampered other 
loading operations, particularly in 
the Green Beach area. On these 
occasions it became necessary to dis- 
patch several squads of military police 
to control the groups and clear them 
from the beach. The second major 
problem was one of security. Since 
any number of the thousands of refu- 
gees might have been Communists, 
important port installations might 
have been sabotaged when the handi- 
cap thus imposed could have been ill 
afforded. Large quantities of gasoline 
and ammunition being outloaded 
presented particularly vulnerable tar- 
gets for such acts of sabotage, and 
increased vigilance on the part of all 
engaged in the operation became es- 
sential. 

Concurrent with the outloading 
operation, a certain amount of highly 
selective unloading had to be ac- 
complishe in order to meet urgent 
requirements. Mogas was particu- 
larly short, and enough of this item 
had to be unloaded to provide for 
normal daily consumption until all 
motor vehicles had been evacuated. 
Likewise, certain types of ammunition 
and engineer fortification materials 
had to be brought in to insure the 
success of the tactical phase of the 
evacuation. 

Air-raid alerts at night during the 
evacuation hampered progress some- 
what, as they resulted in blackouts 
and cessation of operations for the 
duration of the alert. And after the 
all-clear signal was sounded, there 
was always a certain amount of iner- 
tia which had to be overcome. Sev- 
eral such shutdowns in one night 
often resulted in loss of valuable time. 
Fortunately, none of these air raids 
ever materialized, a fact which is 
difficult to comprehend in view of the 
enemy's capabilities and the peculiar 
vulnerability of the port area. 

Practically coincident with the 
beginning of the evacuation, civilian 
electric power in the Hambhung- 
Hungnam area was cut off when 
power sources in the vicinity of 
Tanchon fell into Communist hands. 
This eventuality had been foreseen, 
and provision had been made to 
bring in a converted destroyer escort 
as a source of power during the 
evacuation. Utilizing local skilled 
labor, the Brigade’s provisional Port 
Engineer organization had made all 
the preparations to tie in the ship's 
generators to existing transformers, 
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and when civilian power failed a 
smooth phase over to the DE’s power 
was effected. 

The heavy round-the-clock com- 
mitments of the 2nd Engineer Special 
Brigade in performing its mission in 
this operation added an interesting 
variation to approved army doctrine. 
Nearly every staff officer of the Bri- 
gade and Regiment was placed “in 
the line’”’ to fill in either on Green 
Beach or on the dock. Had this not 
been done, there would not have been 
enough officers to supervise the many 
jobs in the evacuation to which the 
unit fell heir. Some of the staff 
officers served as expeditors at the 
various berths in the dock area, where 
close coordination was essential, ren- 
dering periodic reports on the progress 
of loading. Their efforts were di- 
rected principally toward assisting 
the TQM's, many of whom were in- 
experienced in this type of work, and 
insuring prompt corrective action 
where it was required. Other staff 
officers filled in on Green Beach with 
the provisional shore-party battalion 
which had the responsibility for 
loading all LST’s and lighterage to 
larger ships in the stream. The 
wealth of experience which these 
officers had accumulated in this and 
similar types of work paid big divi- 
dends when the chips were down. 

As the defense perimeter in the 
Hungnam area shrank with evacua- 
tion of more and more units, close 
surveillance had to be kept over the 
real estate in the port area, which 
was in great demand by many units. 
The need for assembly areas had to 
be weighed against the increasing 
tactical requirements for artillery 
positions, the need for billeting areas 
and vehicle parks for units displacing 
to the rear, and the necessity for tem- 
porary dump areas and issue points 
to handle the logistical demands of 
the remaining units. All differences 
were settled by arbitration. 


Final Exodus Had Four Phases 


The 3rd Division was the last 
tactical unit to be evacuated, and the 
2nd Engineer Special Brigade tied 
its plans to those of the 3rd, which 
called for four phases in the final exo- 
dus. All bulk and nonessential serv- 
ice troons were outloaded in Phase 1, 
which began on December 19. This 
was followed closely by Phase 2, dur- 
ing which the remainder of the serv- 
ice troops and 155-mm artillery were 
evacuated. All remaining artillery, 
tanks, half tracks, and vehicles (ex- 
cept for several jeeps carried out in 
the final waves) were removed in 
Phase 3. Phase 4 was the final 
tactical getaway on D-Day. The 


2nd Engineer Special Brigade com- 
pleted its mission at daylight on 
December 24, when the last LST’s 
were loaded and its Green Beach 
detachment boarded an LCM as the 
infantry could be seen moving down 


from the hills. On that same morn- 
ing the Corps Commander met with 
the Brigade Commander at 1,000 
hours for a final inspection of the 
port, departing at 1,100 to embark on 
the Mt. McKinley. 

The mission of destroying all shore 
installations and thus denying their 
future use to the enemy was assigned 
to Navy underwater demolition 
teams, who worked feverishly pre- 
paring the port area for demolition 
during the closing days of the evacua- 
tion. At 1535 hours on December 24, 
1950, a mighty blast was detonated 
and the port of Hungnam was an 
effective installation no more. 

The announcement by the Navy of 
the redeployment of 215,000 person- 
nel, 18,000 vehicles, and 350,000 
tons of bulk impedimenta on 193 
ships of various types during a period 
of approximately two weeks is a 
mark of the high degree of success 
attained in the evacuation of Hung- 
nam. The 2nd Engineer Special 
Brigade, veteran of 87 Pacific am- 
phibious operations in World War 
II, of every peacetime amphibious 
maneuver since, and of the successful 
amphibious landings at Inchon and 
Iwon, Korea, during the present cam- 
paign, contributed materially to the 
achievement of this enviable record 
and once more proved the value and 
versatility of engineer troops in sup- 
port of tactical operations. 


SMOKE POURED from dock area destroyed 
by UN forces as they left Hungnam by sea on 
Christmas Eve 1950, completing two-week 
evacuation operations assigned to 2nd Engi- 
neer Special Brigade. 


U.8. Army Photograph 
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at Inchon, Korea 


JOSEPH JELLEY, M. ASCE, Rear Admiral, CEC, USN; 
Chief, Burgaw of Yards end Docks, Nevy Department, Washington, D.C. 
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ENGINEERS AT WAR 


SUPPLIES MOVE into Inchon over pontoon pier constructed by Civil Engineer Corps of Navy. Swift tide ham- 
pered attempts to erect pier during invasion. Job of securing dock was carried on under continuous enemy fire. 


BEHIND the success of the invasion 
of Inchon last September lay long 
hours of back-breaking work by the 
Navy's Seabees. It takes more than 
guts to move a fighting force across a 
beachhead. Docks, piers, causeways 
and other unloading facilities must 
be constructed, frequently under fire, 
to bring the supplies and equipment 
to the fighting front. As early as last 
June, when most Seabees had not 
even heard of Inchon, preliminary 
preparations for an amphibious as- 
sault began at the Naval Amphibious 
Base, Coronado, Calif., where the 
old 104th Naval Construction Bat- 
talion (now Amphibious Battalion 
No. 1) was engaged in routine duties. 
Only a few days after the Communist 
forces attacked the Republic of Korea 
the Seabees inaugurated a readiness 
program. Mechanics worked over- 
time overhauling equipment. Supply 
men stayed on the job far into the 
night requisitioning supplies, spare 
parts and other equipment. 

This readiness program averted 
frenzied activity and wasted effort 
when the anticipated overseas alert 
came early in July. The job of pre- 
paring for the actual movement con- 
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tinued in much the same manner, 
with the men working a little harder 
and a little longer. 

For operational purposes, a de- 
tachment of 248 men was divided 
into two companies, a Pontoon Com- 
pany of four officers and 127 men, and 
a Construction Company of two offi- 
cers and 115 men. The Pontoon 
Company was assigned to operate 
all pontoon equipment and salvage 
gear. The Construction Company 
was assigned to support and reinforce 
the Pontoon group, set up a central 
camp and maintain security. While 
the Construction Company was being 
equipped and processed for embar- 
kation, the Pontoon Company loaded 
its equipment and departed for Japan. 

On July 13, the Seabees deck- 
loaded two 3 X 12 self-propelled 
pontoon barges, with a crew of one 
chief petty officer and 13 men, on the 
AKA Yancey. Two days later the 
AKA Alshain left with two more 
barges and a pontoon crew of seven 
men. LST’s 1125 and 1138 were 
loaded July 26 with two causeways 
and one warping tug each. The 
causeways were loaded sidecarry and 
the tugs were carried on deck. Oper- 


ating crews accompanied their equip- 
ment. The two ships tied up at 
Port Hueneme to take on additional 
equipment and set sail for Yokosuka, 
Japan, on July 28. Twomore 2 X 30 
causeway sections were loaded side- 
carry on LST 845 on August 7, which 
set sail for Yokosuka bearing all the 
remaining personnel and equipment 
of the Pontoon Company. 

The Construction Company left 
August 15 for Kobe, Japan, on the 
USS General Wm. M. Weigel. The 
vessel also carried elements of the 
Ist Marine Division. The voyage was 
no pleasure trip for the men on the 
three LST’s. The ships were buffeted 
by a typhoon and ran into several 
minor storms. The crews had to work 
around the clock to keep causeway 
lashings secured. Despite precau- 
tions, one causeway shifted forward 
about 450 ft, but none was lost. 

En route to Japan, the two AKA’s 
carrying the barges were diverted to 
Pusan, Korea, where two of the barges 
were offloaded. Arrangements were 
made for them to be transferred to the 
LSD Ft. Marion, for transportation 
to Yokosuka. This was the first unit 
to reach Japan. 
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ENGINEERS AT WAR 


Upon arrival the Seabees immedi- 
ately began repairing and equipping 
barges. Three old causeways were 
salvaged for use in loading and un- 
loading LST’s. Pontoon assembly 
ways and storage yards for supplies 
and equipment were established, and 
preparations were made for unloading 
the material. On August 20 the 
other two barges arrived at Yoko- 
suka. 

Five days later, on August 25, the 
LST 1138 arrived, and on August 26 
the LST 1123 anchored. All hands 
started working eight hours on, eight 
hours off, unloading the LST’s and 
beginning construction of pontoon 
strings on the launching ways. 

There was work to be done at Yoko- 
suka, and the Construction Company 
immediately turned to assembling 
pontoon strings to be made into docks 
and causeways. No liberty was 
granted until the job was completed, 
at which time the men were given 
nine-hour passes. 

The task of combat loading for the 
big job ahead followed the brief 
period of relaxation. Causeways and 
barges were again loaded, sidecarry, 
on the LST’s. Cranes, bulldozers 
and other equipment were loaded in 
the tank decks of the LST’s. The 
warping tugs and new dock sections 
were made into tows and handled 
by two ATF’s. Operating. crews 
were put aboard the two tugs. 

While at Yokosuka, the men con- 
structed two 5 X 30 and one 5 X 15 
dock sections, and unloaded and 
checked all their equipment. The 
entire unit was combat loaded and 
under way to the invasion point in 
eight days. On September 6, the 
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Construction Company boarded the 
LST Q090, with cranes, dozers and 
miscellaneous cargo combat-loaded, 
and headed for Inchon. 

Combat ships were bombarding 
Wolmi Island and the port as the 


convoy arrived off Inchon. Carrier 
aircraft fired rockets and dropped 
bombs to dislodge the enemy from 
well-prepared positions, and the con- 
cussion shook the LST’s. The shell- 
ing and bombardment continued for 
hours. A heavy pall of dust and 
smoke hung over the entire area. 


Dock Sections Prepared 


On September 15, tows were broken 
and pontoon dock sections made 
ready for landing on beaches. A 
5 X 30 dock section was anchored 
off the west side of the island. Be- 
cause of the tide, which runs at about 
four knots off Wolmi Island, two at- 
tempts failed. The swift tide pre- 
vented the use of the section for an 
LST landing. The dock section was 
connected to the beach by two 2 X 30 
causeway sections and extended 400 
ft from the beach. The pier was 
used immediately for landing troops, 
vehicles, ammunition and _ supplies. 
LSU's, LCVP’s and LCM’s used the 
causeway continuously. 

The job of securing the causeway 
and dock was carried on under con- 
tinuous enemy fire. These cause- 
ways were of the utmost importance 
at Inchon and were in use 24 hours a 
day. All other beaches were secured 
about ten hours out of each 24 be- 
cause of the high tides, which rise 
30 ft between ebb and flood. At low 
tide the main channel into Inchon har- 
bor is no more than a small creek, 


PONTOON BARGES set up by 
Navy Seabee unit stretch across 
rugged Green Beach on Wolmi 
Island. Causeways and barges 
were brought to island loaded 
sidecarry on LST’s, and were 
used for round-the-clock move- 
ment of troops. 


leaving vast mud flats across which 
it is impossible to move vehicles. 

On D plus 1, a dock section was 
brought into Inchon harbor loaded 
with a crane to be used as a tide- 
level landing at “Charley Pier,” 
which was a ramp sloping down into 
the water. General Douglas Mac- 
Arthur came ashore across this sec- 
tion on D plus 2. 

Camp was set up on Opal Beach 
directly across from Inchon. The 
construction men cleared up _ the 
debris, leveled a site for the camp, 
erected 50 tents, a galley, a mess 
hall and a head in eight hours. Water 
was the most critical item. It had to 
be transported five miles in cans by 
trailers. Chow consisted of ‘C”’ ra- 
tions, seasoned and heated. When 
flour was available, the Seabees had 
biscuits, if not, crackers. The first 
galley burned down, to the dismay 
of the men, but another was rebuilt 
in time for the next meal. 

A movie projector was obtained 
and a small outdoor theater was set 
up. The original plan was to accom- 
modate about a hundred spectators, 
but by the time the men were ready 
to leave, attendance had grown to 
about a thousand marines, soldiers 
and sailors. 

The crew at Green Beach widened 
the roadway to accommodate three- 
lane traffic around the west side of 
Wolmi Island to the Inchon cause- 
way. Warping tugs assisted in sal- 
vage operations, clearing the harbor 
of sunken vessels and raising several 
small craft. 

Six chief petty officers and four 
men, who had previous experience 
with steam engines, volunteered to 
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LCM PULLS INTO pontoon pier 
constructed by Navy engineers, 
to unload supplies headed for 
fighting front during invasion of 
Inchon. Pier was connected to 
beach by two 2 X 30-ft causeway 
sections, and extended 400 ft into 
harbor. 


go to Yong Dong Po, where they re- 
captured eight railroad locomotives 
and returned them te Inchon under 
mortar and sniper fire. 

The construction company set up 
and operated security patrols on 
Wolmi Island. In addition to main- 
taining a 24-hour security guard, 
these patrols buried about 30 bodies 
of enemy dead and closed 75 caves 
by blasting. 

Carpenters set up range towers and 
repaired the command post at Char- 
ley Pier. Electricians put in tem- 
porary wiring. Bulldozers cleared 
and leveled LST ramps on the inside 
of Wolmi Island. Cranes were used 
to load and unload “Ducks’”’ at supply 
dumps. 


Y-Shaped Pontoon Pier Built 


On D plus 4, a pontoon pier in the 
shape of a “Y” was built on Opal 
Beach, using five 2 X 30 causeway 
sections and one 5 X 30 dock section. 
This was used to unload LST’s. One 
LST, loaded entirely with trucks, 
was unloaded in 47 minutes. 

On September 28, the entire unit 
was inspected by Rear Admiral J. 
H. Doyle. Lt. Comdr. M. T. Jacobs, 
Officer in Charge, was awarded the 
Bronze Star, and the entire unit re- 
ceived a “Well Done.” The same 
day a fleet recreation area was set up 
and another area cleared for fleet 
officers’ recreation. 

Leaving a small detachment at 
Inchon for security, the unit was 
under way again on October 15 for 
Wonsan, where their LST’s were 
among the first ships to hit the beach. 
Here the Inchon story was repeated 
in the offloading of supplies and 
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DIFFERENCE of 30 ft between ebb and flood tide necessitated extension of floating barges 


far out into water. 


equipment. However, two opera- 
tions were added. The Seabees as- 
sisted in evacuating casualties over 
their causeways and in clearing the 
many tunnels of torpedoes and mines 
which had been stored there by the 
enemy. A crew of Seabees was 
transferred to a repair ship, where 
they assisted in the repair and main- 
tenance of more than 30 vessels. 
They were commended for this job 


Barges are shown on beach before they were moved cut. 


by the commanding officer of the 
repair ship. 

The feats of the Seabees at Inchon 
and Wonsan add another notable 
chapter to the history of an organiza- 
tion which came? into being in World 
War II. In Korea, they made the 
most of the opportunity to prove that 
they are still the “‘can do’’ boys, and 
their permanent role in the Navy is 
assured. 
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J. F. Shea Co. 


J. G. TRIPP, M. ASCE 
Consulting Engineer, New York, N.Y. 


THE ADVENT of mammoth public 
works brought with it an entirely new 
type of contracting procedure. Im- 
portant projects became too big for 
individual contractors, so the era of 
joint-account bidding and construc- 
tion started. The first joint-venture 
contract involved six competing con- 
struction firms thrown together by 
necessity and herded into line under 
one management by powerful bond- 
ing company interests—each firm 
forced temporarily to give up its indi- 
vidualistic attitude and to cooperate 
with the others on a venture far be- 
yond its own capacity or experience. 
This coalition succeeded at Hoover 
Dam and set the pattern for today’s 
major construction projects. 

How could this happen? The chief 
reason is that the successful contrac- 
tor, although highly individualistic, 
has a keen sense of values and a part 
in a big job appeals to his profit mo- 
tive even at the expense of his inde- 
pendence. The willingness of com- 
petitive contractors to pool their trade 
secrets, as well as their abilities, and 
to back their combined judgment 
with real dollars by responsible bid- 
ding is a phenomenon not fully under- 
stood even by the participants them- 
selves. Contractors are practical 
men and to them the test of the 
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HOOVER DAM-—-Bid of $48,890,995 won U.S. Bureau of 
Reclamation contract in April 1931 for Six Companies, Inc., 
made up of following joint venturers: Utah Construction 
Co. (sponsor); Pacific Bridge Co.; Kaiser Paving Co., Ltd.; 
MacDonald & Kahn Co.; Morrison-Knudsen Co.; and 


HUNGRY HORSE DAM—U.S. Bureau of Reclamation awarded $43,431,000 
contract in April 1948 to General-Shea-Morrison Co., composed of General 
Constr. Co. (sponsor); The Shea Co.; Morrison-Knudsen Co., Inc.; F. & S. 
Contracting Co.; J. L. McLaughlin; Pacific Bridge Co.; Walsh Constr. Co.; 
S. Birch & Sons Constr. Co.; Peter Kiewit Sons’ Co.; The Kaiser Co.; 


J. C. Boespflug Constr. Co.; Gilpin Constr. Co. 


Joint-venture contracting— 


pudding is in the eating. These 
characteristics combined with “‘guts”’ 
make it possible for a contractor to 
act in concert with his next-job com- 
petitors. To date, the decreased com- 
petition and better management tech- 
niques born of joint-venture combina- 
tions have made the financial returns 
attractive—even to rugged individ- 
ualists. How different this kind of a 
combination is from a coalition of en- 
gineers to design, say, an offshore base 
for the Navy, for a fixed fee! Repu- 
table engineers do not, or at least 
should not, bid for work, nor will they 
make their services contingent on a 
guaranteed cost for the end product. 
The contractor does precisely this; 
hence his different approach to the 
problems of construction. 


How Bidders Combine 


What is the procedure followed in 
forming a combination of contractors 
to bid on a project worthy of their 
joint resources? Most important 
heavy construction projects start with 
an engineer's dream—and with talk. 
During the dream stage the engineer 
asks his contractor friends for “‘guess- 
timates’’ on this or that feature of his 
dream structure. Soon a coterie of 
builders develop an interest in seeing 
the dream come true. This promo- 


tion stage may last for years. Sooner 
or later local chambers of commerce 
and congressmen begin to take up the 
idea and become ‘‘fathers” as they 
visualize the growth and vote possi- 
bilities and their names on a bronze 
plaque—which incidentally often fails 
to mention the engineer who started 
it all. Maybe the job will be let by a 
Reclamation or Army agency. Soon 
Congress authorizes it, but the ap- 
propriation is not yet assured. All 
along the way, interested contractors 
start thinking how they can marshall 
their resources and experience to bid 
on the proposed work. 

To measure their abilities to partici- 
pate, far-seeing contractors from all 
parts of the country may take vaca- 
tion trips to the site and make up 
tentative estimates of methods and 
cost. Sooner or later these prospec- 
tive bidders engage engineering talent 
to prepare equipment and method sur- 
veys so as to increase their knowledge 
of the best way to attack the job once 
it reaches the bidding stage. 

Discreet calls at the office of the 
engineer in charge of design bring a 
knowledge of approximate quantities, 
and with the help of pre-bid articles 
in trade magazines or the information 
service provided by surety companies, 
a fair picture of the total proposed 
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SHASTA DAM—U.S.B.R. contract for $35,939,450 went in July 1938 to 
Pacific Constructors, Inc., consisting of Amer. Pipe & Constr. Co. (co- 
sponsor); J. C. Maguire & Co. (co-sponsor); The Arundel Corp.; W. E. 
Callahan Constr. Co.; L. E. Dixon Co.; Foley Bros., Inc.; Griffith Co.; Gun- 
ther & Shirley Co.; A. Guthrie & Co., Inc.; Hunkin-Conkey Constr. Co.; L. T. 
Lawler; Metropolitan Constr. Co.; M. J. Bevanda; Jahn & Bressi Constr. Co.; 
Clyde W. Wood, Inc.; Shofner, Gordon & Hinman; David W. Thurston. 


Co. 


GRAND COULEE DAM—Final contract for high dam was 
let by U.S.B.R. in January 1938 for $34,442,240 to Consoli- 
dated Builders Inc., made up of Silas Mason Co. (sponsor); 
Walsh Constr. Co.; Atkinson-Kier Co.; Morrison-Knudsen 
Co.; J. F. Shea Co.; MacDonald & Kahn Co.; Pacific Bridge 
Co.; Henry J. Kaiser Co.; Utah Constr. Co.; General 
Constr. 


phenomenon of the construction industry 


cost is obtained. The hopeful con- 
tractor can now get set to bid on the 
job. 

No contractor, however skilled he 
may be, is able to get competitive 
work without the consent of his bond- 
ing company and his banker. When 
a contractor gets bigger than they are 
he is either too old or too crabbed for 
successful joint-venturing. The few 
who have defied this restraint usually 
have wound up broke—a comment on 
human relations. So our hopeful bid- 
der begins to sound out his bond and 
bank connections. Several other con- 
tractors do the same, and finally the 
bond and bank people will suggest 
that this or that combination of bid- 
ders may be possible. One particular 
contractor, usually the largest or most 
experienced or best outfitted for the 
particular type of work, will be sug- 
gested as the sponsor. 

Now the sponsor will set up a ten- 
tative list of partners acceptable to 
him, with spares in case some drop 
out. Next, an informal meeting will 
be held, at which estimated operat- 
ing capital shares in the proposed bid 
are meted out and tentatively sub- 
scribed. Each member will have 
spent time and money in the prelimi- 
nary investigations long before this 
first discussion and before the job is 
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ready for bids—and probably even 
before Congress has voted the funds. 

During the usual long delays be- 
tween the various preliminary steps 
just mentioned, other jobs will have 
come up and perhaps several mem- 
bers of the original prospective joint 
venturers will have contracted for 
other work, with consequent reduc- 
tion in their several and individual 
bond and finance capacities for the 
joint venture. Such firms or individ- 
uals either drop out or reduce their 
initial commitments. Their places 
are taken by others lower down on the 
list of firms satisfactory to the sponsor. 


Partners Today, Competitors Tomorrow 


This shifting goes on usually up to 
the very night of the letting. Through 
all this period these individualistic 
men are learning each others’ secrets. 
They are partners today even though 
they expect again to be competitors 
tomorrow. The public service which 
results from this anomaly in a com- 
petitive society is stabilization of bid 
prices and working conditions for 
labor, and a higher percentage of suc- 
cessful completions at fair cost to the 
awarding authorities without loss to 
banks and bonding companies. It is 
a system, however, hard for the 
newcomer to break into. 


Finally the date for receiving bids 
is advertised. The sponsor of our 
group contacts his list of prospective 
joint venturers. The capital for bid- 
ding is quickly subscribed; arrange- 
ments for banking and for the bid 
bond and the subsequent performance 
bond are made; a bidding name for 
the joint venturers is chosen; and 
then the hard, detailed work of pre- 
paring the bid begins. Each compo- 
nent organization is set in motion. 
Those firms with fully staffed estimat- 
ing departments tear apart the plans 
and specifications and begin the tedi- 
ous process of building an estimate of 
the cost of the work. Those not so 
heavily staffed engage one or more 
consulting construction engineers to 
do the work for them. 

With exchange of information on 
the sponsor's proposed labor con- 
tracts, insurance rates, rentals and 
acquisition of equipment, and sub- 
bids from partners included because 
of their ability to handle special work, 
each contractor comes to the prebid 
meeting with his ideas of methods and 
equipment, organization and detailed 
costs and prices on the schedules to 
be bid. The estimating staffs of the 
venturers meet and compare their 
work. There will be as many methods 
and costs as there are estimators. 
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The arguments and the give and take 
at these meetings come from the con- 
struction engineers, the superinten- 
dents and the estimators. In due 
course an agreement is reached as to 
the probable cost of the project. 

While this discussion proceeds, the 
principals of the joint venture argue 
about the business outlook, inflation, 
deflation, war, labor efficiency, pro- 
posed wage increases, character of 
union management, strike possibil- 
ities, division of responsibility, con- 
struction organization and competi- 
tive conditions. Through the Asso- 
ciated General Contractors of 
America, they check on the pulse of 
Congress, find out what new restric- 
tive laws may be passed during the 
work term and, most important of all, 
gage the effect of the next tax bill. 
They ask each other “Will we bid as 
a corporation, a partnership, or a 
joint venture? What margin of profit 
shall we add to our costs?” 

Each contractor comes to the meet- 
ing with his idea of a bid. These 
figures will of course lie in three 
groups—high, medium, and low. 
Fiercer arguments will resound over 
these differences of opinion than over 
those between the estimators in the 
other rooms. The unconvinced high 
man or men may withdraw then and 
there from the venture and _ their 
shares will then be offered to the re- 
maining members or to some firm on 
the spare list which will be telephoned 
for acceptance or refusal. Thus the 
joint venture may be reconstituted. 

The venturers then agree on a profit 
margin and finally accept an agreed 
cost. The arguments begin to die 
down and the order is given to close 
the bid. “What’s the competition ?”’ 
they ask each other. “Shouldn't we 
leave some items open until just be- 
fore the letting time?’ Finally the 
bid is sealed and hurried to the letting. 


Successful Bidders Recast Construction Plan 


The bids are opened and the clerk 
reads the bid items and prices. To 
the uninitiated the wide differences in 
unit prices among the bidding combi- 
nations are unintelligible and crazy. 
Prices may or may not have a direct 
relation to cost. Plan of attack, 
knowledge of construction details and 
financing requirements, tax payment 
plans, and even forced totals, will 
have more effect on pricing than the 
computed costs. Finally the total 
bids are read and our combination is 
assumed to be the low bidder. This 
is the successful culmination of many, 
many months of planning and schem- 
ing—provided the job is actually 
awarded at this time. Sometimes, of 
course, all the bids are rejected and 
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another letting is called. Perhaps 
three bidding combinations will have 
spent from $100,000 to $200,000 in 
preparation for this letting. What 
engineer or engineering concern would 
spend that kind of money for the 
privilege of bidding where the odds 
are two to one against winning. 

At last the contract is awarded 
and the combination gets ready to 
sign the contract, file the bonds, in- 
demnified as required (as joint, sev- 
eral, or limited), and deposit the capi- 
tal, appoint the project manager and 
start the work. All the bidding plans 
are now thrown away and the project 
manager organizes his engineering, 
accounting and field supervision forces 
and begins the real construction en- 
gineering of the job—mobilization of 
forces, plan of attack, assembly of 
construction equipment and con- 
struction of the camp, administration 
building, warehouses, railroad spurs, 
roads, bridges, water and power sup- 
ply. This work requires experienced 
technicians and field personnel and 
the joint venturers keep their fingers 
on the expenditure of their money 
(usually 25-30 percent of the total 
contract price for this preliminary 
work) through executive, construc- 
tion, purchasing, engineering, camp 
and other committees, directing, but 
for the most part agreeing, with the 
project manager's decisions. 

All these decisions are subject to 
review and approval by the owner's 
engineer, a process requiring skill and 
tact by the parties to the contract. 
The bigger the job, the bigger the 
engineer and the wider his experience 
and that of his staff. Their knowl- 
edge and advice sometimes help the 
contractor to avoid mistakes. While 
the engineer may be miffed if the 
contract price is too much above his 
estimate, he usually is big enough to 
realize that his foresight as to political 
and economic conditions may not 
have been as good as the bidders. If 
he thinks the bid too low, he may 
mobilize his staff for close inspection 
of the job, and may compel too strict 
conformity with the specifications. 

If the bidders and the engineer 
know each other, the bid price reflects 
in part the bidders’ opinion of the 
engineer. The fairest engineer will 
attract the fairest price. The fair 
engineer not only knows his business 
but has an understanding of the con- 
tractors’ problems. He is where he 
is because he chose that career. The 
big engineer never feels underpaid for 
his work in comparison with the con- 
tractor who applies his ingenuity, 
men, materials and takes a big finan- 
cial risk to lick the construction 
problem which the engineer and his 


staff have delineated and which they 
guide to its final form. 

If the job is finished without claims 
for extra compensation, change orders 
or disagreement over specifications, 
offsets for liquidated damages and 
not too high underruns or overruns in 
quantities, it is a safe bet that the 
engineering and administration have 
been excellent and that the contrac- 
tor-venturers understood their com- 
mitment. To avoid all disagree- 
ments is almost impossible, but sub- 
stantial agreement on basic matters 
and generally cooperative relations 
between engineers and contractors 
yield the desired end result—owner 
satisfaction with work well done and 
comfortable profits for those who 
do it. 


Engineer and Contractor Have Different 
Viewpoints 


This discussion of joint venturing 

gives some idea of the characteristic 
mental processes of the successful 
contractor. And it is evident that 
his viewpoint is different from that 
of the owner and the engineer. The 
basic contract assumption that the 
interests of all three are parallel is 
valid in direct proportion to the in- 
tegrity of all three. Actually there 
are many non-parallel interests aris- 
ing from the basic differences in view- 
point and characteristics of these 
three parties involved in the enter- 
prise. 
In either public or private work the 
end product of construction is owner 
satisfaction. It is assumed that the 
owner is prepared to pay for value 
received and is competent to know 
that value. It is also assumed that 
he has engaged competent and repu- 
table engineers and architects. This 
assumption is particularly valid when 
the contract is with the United States 
through Army, Navy or Bureau of 
Reclamation construction agencies. 

As for the engineer, it will be gener- 
ally agreed that the civil engineering 
profession has high standards of 
ethics and an enviable performance 
record. Engineers usually have con- 
fident and pleasant business relations 
with the contracting organizations 
that execute their plans. However, 
success in the profession is achieved 
by personality traits widely different 
from those which underlie success in 
the contracting field. Out of these 
differences arise the conflicts that 
both bless and curse the construction 
industry. 

The designing and supervising engi- 
neer is usually more of an introvert 
than the contractor. Most engineers 
sell their services for salaries or fees. 
Their work is rewarding and dignified. 
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The risks they take involve their 
reputation and professional standing. 
Success for them is the product of 
years of study, preparation and codi- 
fication of experience and research. 
The contractor, on the other hand, 
may or may not have an engineering 
training—or any at ali. He generally 
is an extrovert. He has a knack for 
handling people, an intuitive feeling 
for material values. Usually he has 
worked his way up to an independent 
position. Above all he has the in- 
definable characteristic—commonly 
called ‘‘guts’’—which draws him into 
profitable business situations based 
on risk. 

If an engineer makes a bad pro- 
fessional guess he generally has a 
difficult time regaining the ground 
he has lost. A contractor on the 
other hand merely accepts the dollar 
loss, and even if he is completely 
ruined financially he can make a 
comeback without loss of face if he 
has maintained deep roots of in- 
tegrity. However, under the present 
tax structure it is best for the con- 
tractor not to go broke. Rebuilding 
a fortune nowadays is almost im- 
possible. This situation almost off- 
sets “guts” and has a debilitating 
effect on the risk-taking individualism 
which has led many contractors to 
success in spite of many handicaps. 

The competent professional engi- 
neer usually has done summer work 
on construction jobs during his school- 
ing years. If he worked for an engi- 
neer one summer and for a contractor 
the next, he soon was able to recog- 
nize the differences between the two 
and choose his course accordingly. 
After graduation he may have tried 
contracting and have lost his savings, 
if not on his first job then on his 
second or third, with the result that 
he decided contracting was not his 
forte. Such an engineer is fortunate 
for he has discovered that a knowl- 
edge of what costs should be is a very 
different thing from making them 
come out that way on the job. 
Probably he wasn’t a good buyer, 
financier, planner, and pusher of men 
all at the same time. 

The engineer risks his hard-won 
standing but has the training and 
ability to protect it. The contractor 
cannot grow without capital and he 
cannot spend a lifetime getting it. 
A great engineer, now dead, expressed 
the idea when he said, “I’ve worked 
all my life to build a reputation and 
financial competence and I wouldn't 
have the nerve to risk my savings on 
building this very structure, designed 
by myself, at a contract price guar- 
anteed and bonded as you contractors 
do.” 
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NcNARY DAM—Largest single 
contract yet awarded by Corps 
of Engineers, for $58,416,459 for 
third phase of job, was let in 
April 1951 jointly to Guy F. 
Atkinson Co. (sponsor); Os- 
trander Constr. Co.; and J. A. 
Jones Constr. Co. 


BULL SHOALS DAM—Bid of 
about $20,000,000 won Corps of 
Engineers contract for Ozark Dam 
Constructors, composed of Brown 
& Root, Inc. (sponsor); Wunder- 
lich Contracting Co.; Morrison- 
Knudsen Co., Inc.; Peter Kiewit 
Sons’ Co.; J. C. Maguire & Co.; 
Winston Bros. Co.; David G. 
Gordon; Condon-Cunningham 
Co.; Chas. H. Tompkins Co. 


MOUNT MORRIS DAM—Bid of 
$20,204,200 was let by Corps of 
Engineers in spring of 1948 to 
Mount Morris Dam Builders, con- 
sisting of The Arundel Corp., 
(sponsor); Hunkin-Conkey Con- 
str. Co.; Shofner, Gordon & Hin- 
man; J. C. Maguire & Co.; and 
L. E. Dixon Co. 


FALCON DAM—Two contracts 
were let in 1950, respectively by 
U.S. and Mexican Sections of 
International Boundary and Wa- 
ter Commission, one for part in 
U.S. ($7,801,064), the other for 
part in Mexico ($7,922,080). 
Same joint venturers won both 
contracts under name of Falcon 
Dam Constructors in U.S., 
Constructora Intercontinental 
S.A. in Mexico. Component 
firms are C. F. Lytle Co. (spon- 


sor); Foley Bros.; Massman 


Constr. Co.; Tellepsen Constr. 
Co.; Edward Peterson Co.; San 
Ore Constr. Co.; and Amis 
Constr. Co. 
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ONE OF the major purposes of Grand Coulee Dam 
is to store water for pumping up 346 ft into the head 
of a river-sized canal for the ultimate irrigation of a 
million acres of land in the Columbia Basin project of 
the Bureau of Reclamation. Although the dam was 
started 17 years ago, the pumping plant has just been 
completed and testing of the tirst pump was started in 
May 1951. Grand Coulee Dam stores water not only 
for irrigation and flood control but also for power. 
Its two powerhouses can develop nearly 3 million 
horsepower for pumping and general industrial 
use. 
Construction of the huge pumping station, 615 ft 
long and 60 ft wide, is the subject of this article. It 
has been built upstream from the west abutment of 
the dam in an opening 140 ft deep which was blasted 


World's largest pumping plant begins 


Grand Coulee Dam 


S. J. BOHMAN; Civil Engineer, Bureau of Reclamation, Coulee Dam, Wash. 


out of solid granite at the time the dam was built. 
This opening is closed on the reservoir side by the 
pumping-plant dam. The station will house a battery 
of 12 centrifugal pumps—the largest ever built--each 
of 1,600 cfs capacity, driven by a 65,000-hp electric 
motor, and discharging through a 12-ft penstock 
extending up through a separate tunnel in the granite 
west wall of the river. In normal operation the plant 
will force 16,000 cfs up into the regulating reservoir 
formed by earth dikes 30 miles apart in the dry gulch 
of the Grand Coulee. The first two pumps, now being 
installed, will begin irrigating an initial area of 87,000 
acres in the vicinity of Ephrata, Wash., in 1952. 

With deep regret the editors announce the sudden 
= of Mr. Bohman at Coulee Dam, Wash., May 1, 


ONE HUNDRED FEET below deck level, man-made hole 
behind west abutment of Grand Coulee Dam will house 
twelve 1,600-cfs pumps—world’s largest pumping plant. 
Each pump is operated by a 65,000-hp motor. 


FIG. 1. PUMPS embedded in concrete take water 
from reservoir behind Grand Coulee Dam through 
12-ft-dia suction pipes and lift it about 350 ft, de- 
pending on reservoir level, through 12-ft-dia pen- 
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ON AERIAL VIEW, artist has sketched com- 
plete pumping-station layout to show twelve 
penstocks, main 16,000-cfs canal and, in dis- 
tance, head of 30-mile-long regulating 
reservoir in Grand Coulee—bed of Colum- 
bia River a few million years ago. 


WORK of completing the Grand 
Coulee Pumping Plant was begun in 
November 1948 by the Morrison- 
Knudsen Co., Inc., and Peter Kiewit 
Sons’ Co. in a single $13,348,000 con- 
tract involving several other struc- 
tures in the Grand Coulee Dam area. 
The pumping system included in this 
contract consists of a pumphouse 
with space for 12 pumps and motors 
(Fig. 1), a discharge outlet structure 


at the entrance to the feeder canal 
leading to the 30-mile-long balancing 
reservoir in the Grand Coulee, and a 
set of 12 plate-steel discharge pipes, 
each 12 ft in diameter, leading from 
the pumps to the discharge outlet 
structure. Each pump is capable of 
delivering 1,600 cfs of water from 
Lake Roosevelt behind the dam to 
the canal 346 ft higher in elevation. 
Pumping heads will vary from 263 to 


363 ft, depending on the level of the 
lake and the number of pumps in 
operation. 


Located in Man-Made Cavity 


The discharge-pipe tunnels were 
excavated under an earlier contract. 
In general, the horizontal sections 
were drilled with a jumbo mounting 
multiple drills, and blasted material 
was removed with shovels and bull- 


ACCESS TO concrete-embedded pumps is through galleries. Motor room 60 x 600 ft is served by two 100-ton traveling cranes. At left, 
crane-equipped service bay is open from storage building above deck level so that machinery can be lowered and transferred to motor- 
room cranes. One pump has been installed and is undergoing preliminary testing, and another is scheduled to be in operation in June. 


Four more will probably be installed under another contract to be let at a later date. 


The other six will be added as demand for water 


on million-acre Columbia Basin Project grows. Floor above pumproom is reserved for parking of employees’ autos. 
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dozers. Various schemes were at- 
tempted in the raises to facilitate the 
simultaneous use of a number of 
stopes and to provide separate man- 
ways and muck chutes to reduce 
delays in cleaning up and reinstalling 
equipment after each blast. All 
material was, of course, allowed to 
fall to the bottom of the raise and 
was removed from there. 

The section of each pipe ahead of 
the lower bend, including the bend, 
was installed from the lower end of 
the tunnel. The remainder was 
lowered through the tunnel from the 
top in sections. The sections were 
welded after being placed and braced 
in position, and all welds were radio- 
graphed. The pipe within the tunnel 
was then embedded in concrete and 
the interior of the entire pipe coated 
with hot-applied coal-tar enamel. 
The exterior of exposed portions was 
painted with aluminum paint. 

Construction of the pumphouse 
presented problems differing from 
the conventional above-ground con- 
struction, since the major part of 
the building is located in a man- 
made cavity 140 ft deep, 650 ft long, 
and increasing in width from 26 ft 
at the bottom to 157 ft maximum 
at the top. This cavity was formed 
by blasting out the granite cliff south- 
ward from the west abutment of the 
main power dam to form a level, 
rectangular bench 140 ft below the 
top of the dam. The pumping-plant 


dam, constructed on the outer edge 
of this bench, served to withhold the 
lake water from the cavity. This 
dam was constructed integrally with, 
and at an angle of 67 deg to the east- 
west main dam. The north wall of 
the cavity was thus formed by the 
left abutment of Grand Coulee Dam. 
In this cavity, bounded _by excavated 
cliffs on two sides and by the dams 
on two sides, working space was 
limited and construction materials 
had to be stored elsewhere. 

All materials for the major part of 
the structure had to be lowered into 
place. The width of the cavity at 
the top necessitated the use of long- 
boom cranes. Operating on tracks 
on top of the pumping-plant dam, 
two riveted steel, gantry-mounted, 
electric-powered, self-propelled, _re- 
volving cranes met this requirement. 
Each crane had a rated capacity of 
42 tons at a 48-ft radius and a boom 
length of 95 ft with a 10-ft jib. 

One stiffleg derrick was erected on 
the upper ground level at the south 
end of the structure for lowering con- 
crete and materials into the south 
units and for handling forms and 
lumber in the adjacent panel yard. 
A mobile, crawler-type crane, which 
was operated at the upper bench 
level on the rock cliff on the west side, 
handled a part of the close-range 
work on that side of the building. 

Placement of concrete in the struc- 
ture called for careful planning so as 


to avoid interference with other con- 
struction operations, such as placing 
and removing of forms, placing of re- 
inforcing steel, and the installation 
of a 12-ft-dia discharge pipe in the 
lower portals of the discharge-pipe 
tunnels. 

The contractor’s procedure in con- 
struction was to maintain alternate 
high and low units, even-numbered 
units being constructed considerably 
in advance of the odd units. This 
was necessary for the placement of 
tall prefabricated reinforcing units in 
the wall columns without interference 
with formwork in adjoining units, 
as the total thickness of the required 
formwork was greater than the dis- 
tance between the reinforcing bars in 
the adjoining units. 

As the building was designed with 
expansion joints between the 14 con- 
secutive adjoining units, each unit 
was in a sense a separate structure. 
When completed, the structure filled 
and completely decked over the 
cavity that existed before the con- 
tract was started. 

The main pumphouse, centered 
approximately midway between the 
pumping-plant dam and the rock 
cliff to the west, consists of two 
heavily reinforced concrete walls 59 ft 
center to center, parallel to the 
pumping-plant dam, with columns 
along the walls spaced on 15-ft cen- 
ters. The lower part of the west wall, 
for a height of 55 ft, was thickened 


LOWERING of construction materials into cavity 157 ft wide and 140 ft deep required use 
of two 42-ton track-mounted revolving cranes operating along top of pumping-plant dam, 
a fixed stiff-leg derrick, and a mobile crawler crane operating along roadway bench. Steel 
falsework bents supported girder steel and forms during concrete pouring of motor-room 


ceiling. Cells in which pumps are to be installed are formed by concrete cross-walls 45 ft 
apart, forming pits 43 ft long and 55 ft deep. 
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in a westward direction to fill all 
space between the wall and the exca- 
vated rock cliff on the west. A step 
on the sloping face of the pumping- 
plant dam, 55 ft above the bottom 
of the structure, provided a footing 
for the east wall. 

The 616-ft wedge-shaped opening 
in the bottom, for a height of 55 ft, 
was divided into units by cross walls 
running between the sloping face of 
the pumping-plant dam and the west 
wall. The walls, 2 ft thick, were 
placed in pairs, back to back, at 45-ft 
intervals. In this way pits 43 ft in 
length and 55 ft deep were formed, in 
which pumps and appurtenances are 
to be installed at a later date. The 
south unit, 60 ft long, contains no 
pit. Instead, a mass concrete block 
55 ft deep was installed here to serve 
as a foundation for the erection of 
pump motors. 

The lower ends of the 12 steel dis- 
charge pipes, each 12 ft in diameter, 
were embedded in the lower, mass- 
concrete portion of the west wall. 
The pipes are level at this point, and 
32 ft above the bottom of the struc- 
ture. 

The two main walls, above the 
55-ft pits, extend 85 ft higher, to the 
top of the dam. There is one re- 
inforced concrete floor at the top 
level and one 20 ft lower. There are 
no partition walls between units in 
this part of the structure. The 
lower room, 58 ft in height and 555 ft 
long, serves as the pump-motor room, 
and the upper is an employees’ ve- 
hicle parking gallery. The 60-ft 
erection bay on the south is open to 
the roof of the storage building, to be 
described later. 


Five Galleries, One Above Another 


Lying between the main pump- 
house and the sloping face of the 
pumping-plant dam are five galleries, 
one above another, which serve as 
electrical-equipment and bus rooms. 
These galleries are formed by floors 
placed monolithic with the main 
pumphouse and supported by the 
dam on the east. 

The motor room and erection bay 
are provided with two 100-ton over- 
head traveling cranes which operate 
the full length of the building for 
handling pump and motor parts and 
electrical equipment. Reinforced 
concrete brackets, placed monolithic 
with, and supported by the main 
wall columns, support the crane rails. 
The cranes are provided with a lifting 
beam by which they can operate in 
tandem. 

The east, west, and south walls of 
the main pumphouse were extended, 
on the south end of the structure, for 
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a height of 49 ft above the top of the 
dam, or main structure, to form a 
storage building 240 ft long with a 
concrete roof supported by structural 
steel. A 60-ton overhead traveling 
crane is provided in this building. 
The south 60-ft unit of the storage 
building has no floor; it is open for 
access of the 60-ton crane loads to 
the erection-bay floor, where loads 
can be transferred to the 100-ton 
cranes for movement into the motor 
room. 

Adjacent to, and west of, the west 
wall of the pumphouse, a structural- 
steel-supported, reinforced concrete 
ramp affords access from the top 
deck of the plant to the vehicle 
parking gallery 20 ft below. 

Adjoining the outside of the west 
wall at the south end of the pump- 
house is an office building of rein- 
forced concrete, 55 ft in length and 
140 ft high. Of this height, 106 ft 
lie below the cover deck of the main 
structure. The office building con- 
tains a passenger elevator, stairway, 
and office rooms for operating per- 
sonnel. 


Reception Unit for Tourists 


A reception building was con- 
structed at the north end of the 
structure. Below the main deck 
this building is 24 ft wide, 45 ft long, 
and 85 ft high. Above the main 
deck, it is 46 ft wide, 76 ft long, and 
34.5 ft high. A passenger elevator 
and stairway are provided in the 
building, which will serve as a re- 
ception unit for tourists and include 
office space for tourist guides when 
the plant is opened to the public. 

The highway that comes in to the 
dam from the south was blasted from 
the rock cliff west of the pumping 
plant. It forms a bench at the level 
of the top of the dam at the north 
end of the pumping plant, and in- 
creases in elevation on a grade of 6 
percent toward the south. A rein- 
forced concrete retaining wall was 
constructed at the outer edge of this 
roadway. 

The space between the retaining 
wall and the main pump building 
is covered by a reinforced concrete 
deck following the roadway on a 
6 percent grade toward the south. 
The deck was supported on struc- 
tural steel, which was supported on 
the west by the retaining wall and 
on the east by the pumphouse struc- 
ture. The space south of the main 
pumphouse was decked in a similar 
manner to the retaining wall on the 
south rim. Thus the cavity that 
existed at the beginning of construc- 
tion was completely decked over by 
level or sloping slabs, or by buildings. 


STEEL REINFORCEMENT units for girders 
and columns were prefabricated in yard 
3 miles away. In photo at top, reinforce- 
ment for main-deck girders is in place on 
bottom forms ready for setting girder-side 
and slab forms. Below, column steel in 
east pumproom wall, to support traveling 
crane rail, is in place, resting on step on 
downstream face of pumphouse dam. 


Exposed faces of the cliffs below 
the main cover deck were finished 
with a 2-ft minimum thickness of 
unreinforced concrete placed in 5-ft 
lifts and doweled to the rock. 

The heavy reinforced concrete floor 
of the vehicle gallery above the motor 
room required a specially designed 
shoring. The floor system, with a 
span of 57.5 ft, placed 58 ft above 
the floor of the motor room, totaled 
approximately 1,000 tons of dead 
load for each 45-ft bay. Movable 
structural-steel bents were placed 
transversely with the building to 
support the formwork. The bents 
were supported on the east and west 
by the 100-ton crane girders and by 
steel columns at the third points of 
the bents, supported on the cross- 
walls below. The bents, placed 45 ft 
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center to center, were tied and braced 
with horizontal and inclined struc- 
tural steel. On the structural steel, 
timber decking was placed, and on it 
timber underpinning to support the 
floor forms. 


Construction of Main Deck 


The main deck, at the level of the 
top of the dam within the pump- 
house area, was constructed of the 
same column, beam-girder, and slab 
system as the floor below. The same 
type of forms were used, with timber 
underpinning supported on the ve- 
hicle-gallery floor below. A _ 5-ply 
bituminous membrane waterproofing 
was placed on top of the main deck 
and covered with a 5-in. concrete 
cover slab. 


NEAR bottom of pump pits, plate-steel 
suction elbows were welded to 12-ft inlet 
pipe through pumping-plant dam. 


CONCRETE BACKFILL placed around suc- 
tion elbow becomes foundation on which 
pump casing is set and attached to elbow 
in foreground and discharge penstock in 
background. 
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Reinforcing steel was fabricated 
into column and girder units at the 
assembly yard approximately 3 miles 
west of the plant, and transported 
by trucks and trailers to the job and 
lowered by whirley cranes to the 
structure. Wall, slab, and beam steel 
was placed and tied in the structure. 
A total of approximately 7,500 tons 
of reinforcing steel was used. 

Forms for the under side of girders 
were set to line and grade and the 
heavy fabricated reinforcement steel 
units set. The girder side forms, slab 
and beam forms, were then completed 
and the reinforcement laid and tied in 
place in the slabs and beams. Pre- 
fabricated units of column steel were 
set in place by whirley crane, the 
wall steel placed, and plywood form 
panels set up around the steel. 

Second-stage concrete was placed 
in the pump pits in two separate 
operations. The first operation con- 
sisted of placing reinforced concrete 
in six lifts against the west wall, in 
which no embedment of pump parts 
was made. This provided a founda- 
tion against which to brace the suc- 
tion elbow and a level foundation on 
which piers were placed to support 
the pump casing. A blockout was 
provided therein for the installation 
of the suction elbow. 

The second operation in the placing 
of the second-stage concrete consisted 
of placing the pump suction elbow, 
pump casing, and discharge section 
of pump casing extension, which is 
connected to the discharge pipe. The 
installation of hydraulically operated, 
steel, reverse-flow coaster gates over 
the inlets on the lake side of the dam 
made it possible to remove the tem- 
porary hemispherical bulkhead at the 


LOWER RING of one of 1,600-cfs pumps is 
in place and half of spiral pump-case is 
welded to discharge pipe. 


inside end of the inlet pipe. Then 
the pump was connected, before em- 
bedment, to the inlet pipe from the 
lake. 


Pumps Embedded in Concrete 


The suction elbow was lowered in 
sections, the joints welded, and the 
elbow attached to the inlet by weld- 
ing. The elbow, thus attached, 
curves upward for attaching to the 
under side of the pump. Embedment 
concrete was then placed around the 
elbow in four lifts. Pumps and 
auxiliaries are being installed by 
Government forces under the super- 
vision of representatives of the Byron- 
Jackson Co. of Los Angeles and the 
Pelton Water Wheel Co. of San 
Francisco, who furnished the two 
pumps for the current installation 
under a joint contract. One pump is 
installed and undergoing preliminary 
testing, while the other is scheduled 
to be in operation at an early date. 

Pump casing and parts were as- 
sembled in place on jacks, and 
attached to the suction elbow below, 
and to the 12-ft discharge pipe pro- 
jecting through the west wall. Re- 
inforcing steel, conduit, embedded 
metal, and concrete were placed to 
an additional depth of 16 ft in three 
lifts. The pits were thus backfilled 
solid around the pumps and parts to 
a depth of 37.5 ft, except for small 
galleries for inspection and access to 
the inside of the pumps. 

The vertical-shaft pumps are guar- 
anteed to deliver 1,350 cfs under a 
310-ft head and are expected to 
deliver 1,600 cfs under the usual 
pumping head of 280 ft, at the normal 
speed of 200 rpm. The impellers are 
14 ft in diameter. 


SPIRAL PUMP-CASE is completely assem- 
bled, ready for placing of embedment 


concrete. 
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The pump inlets are controlled by 
13 x 20-ft reverse-flow coaster gates 
of the slide type, traveling on stain- 
less-iron endless-chain-type rollers, 
and are operated by a _ hydraulic 
mechanism. In the closed position 
they can seal on either side, depend- 
ing on the direction in which pressure 
is exerted. In this manner they per- 
mit unwatering of the inlet pipe and 
pump casing below lake level or, if 
the discharge pipe is full, they prevent 
reversal of flow of such magnitude 
as to damage the pumps or pipes in 
case of power failure or other sudden 
stoppage. The operation of the gates 
iscontrolled manually by the operator ; 
there is no automatic feature whereby 
the gates would operate under speci- 
fied predetermined conditions. 

The motor foundation consists of 
an octagonal hollow concrete column 
resting and centered on the concrete 
in which the pump is embedded. 
The octagon, 12.4 ft on a side, with 
a 17-ft-dia hollow center, provides 
support for the vertical shaft motor 
and space for the shaft directly con- 
nected to the pump. A reinforced 
concrete floor 48 x 43 ft, 5.5 ft thick, 
was then placed monolithic with the 
octagon and supported by steps in 
the surrounding walls and on the dam. 
Anchor bolts placed vertically in the 
floor served to hold the bearing plates 
of the motor stator. The unit was 
then ready for installation of the 
motor by the supplier, and its con- 
nection to the pump by Government 
forces. General Electric Co. fur- 
nished the motors for the two pumps 
in the current installation. 

These synchronous motors are 
rated at 65,000-hp at unity power 
factor and are 3-phase, 60-cycle, 


EMBEDMENT CONCRETE becomes founda- 
tion for pump motor. Circular formwork 
provides opening for runner and shaft. 
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13,600-volt, 200-rpm machines, at- 
tached to the pumps by rigid-flange 
couplings. They are equipped with 
amortisseur windings to permit start- 
ing as induction motors under re- 
duced voltage if necessary. 


Concrete Placed by Both Pumping and 
Dumping 


Construction of the pumping plant 
involved the placing of 63,800 cu yd 
of concrete in the pump building and 
associated or auxiliary structures, 
and an additional 2,060 cu yd per 
pump unit for the embedment of the 
pumps and construction of motor 
foundations within the pumping plant. 
Concrete was placed in the lower 55 
ft of the structure in lifts varying in 
depth from 5.5 ft to 18.5 ft. The 
main structure above was poured in 
lifts varying from 6 to 8 ft in height. 
To lower concrete from the top of the 
dam, 2- and 4-cu yd bottom-dump 
buckets were used on the whirley 
cranes and stiffleg derrick. Concrete 
was delivered by 4-cu yd dumpcrete 
trucks from the mixing plant and 
dumped into holding hoppers at the 
top of the dam. 

The hoppers were discharged into 
the 2- and 4-cu yd buckets. To 
deposit concrete in the forms in walls 
and other confined locations, rubber 
pipe was used. This pipe was ap- 
proximately 10 in. in diameter and 
20 to 30 ft long. It was clamped to 
the bottom of a funnel-shaped hop- 
per, which, in turn, was hooked by a 
quick-change attachment to the bot- 
tom of the concrete buckets. Buck- 
ets were dumped directly into open 
pours without using the rubber trunk. 
A duplex concrete pump was used to 
deliver concrete for the first operation 
of second-stage concrete through an 
8-in. ‘‘quick-joint” pipeline. The 
pump was placed at the north end 
of the building and the concrete 
dumped into chutes leading to the 
pump below. 

For the first 90 days of the contract, 
concrete was produced at the Govern- 
ment-owned plant on the east side of 
the river downstream from the dam. 
This plant consisted of a 2-cu yd 
tilting-type mixer with a capacity of 
about 40 cu yd per hour. All con- 
crete in the structure placed after 
this period was mixed at the con- 
tractor-built plant on the west shore 
of the reservoir about */, mile south 
of the pumping-plant structure. The 
plant consisted of two 2-cu yd non- 
tilting mixers with an 8-cu yd re- 
ceiving hopper. The mixing capacity 
of the plant was 80 to 90 cu yd per 
hour. 

Concrete aggregates were obtained 
from storage piles processed under a 


ROTOR for pump motor is being assembled 
in erection bay of main pumphouse. 


previous contract from raw aggre- 
gates obtained from the Brett deposit 
northeast of the Grand Coulee Dam. 
Sand for concrete and sandblasting 
was obtained from the waste sand 
pile in the same general location. 
This pile resulted from the excess in 
processing aggregates for dam con- 
struction. 

Cement was pumped a distance of 
'/, mile from the storage silos to the 
contractor’s mixing plant by an air- 
actuated cement pump. Cement was 
delivered from the rail head at Odair, 
Wash., about 30 miles from the job 
site, by the Government-owned 
branch railroad and by trucking. 

For concrete in the structures, 
1'/o-in. maximum aggregate was gen- 
erally used, except in thin walls and 
confined areas. A water-cement ratio 
of 0.60 was used in concrete un- 
exposed to outside atmospheric con- 
ditions and 0.53 in exposed areas. 

Work on the pumping-plant struc- 
ture under the present contract is 
now virtually complete. 

Designs for the pumping plant 
were developed in the Bureau's 
Denver office, and construction was 
supervised by C. H. Jackson, Resi- 
dent Engineer for the Bureau. The 
writer is in charge of office engineer- 
ing for the work. L. N. McClellan, 
M. ASCE, is Chief Engineer. Frank 
Banks, Assoc. M. ASCE, was Dis- 
trict Manager of the Columbia Basin 
Project until his retirement in 1950, 
when he was succeeded by H. A. 
Parker. 

Contractors’ operations were initi- 
ally supervised by Project Manager 
A. O. Strandberg, who was followed, 
in February 1951, by Russell H. 
Madsen, Assoc. M. ASCE. 
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Structural Engineer, Portland, Ore.; President, Structural Engineers 2 


Association of Oregon, and Chairman, Survey Committee 


MORE THAN 40 percent of the 
population of the metropolitan city 
of Portland, Ore., can be accommo- 
dated in “sheltered areas” in case of 
an air raid. This fact was brought 
out by a structural study of the major 
buildings of the city, made by archi- 
tects and engineers. The committee 
that made the survey consisted of 
representatives of the Oregon Chap- 
ter of the American Institute of 
Architects, the Oregon Section of 
ASCE, the Structural Engineers Asso- 
ciation of Oregon, the Oregon Chapter 
of the American Society of Heating 
and Ventilating Engineers, the City 
Building Department, and the City 
Civil Defense Department. 

Preliminary committee discussion 
and investigation soon established 
the fact that no part of any existing 
structure in the city could be deemed 
safe enough to be termed a bomb 
shelter in the sense that great num- 
bers of people should be directed to 
it for protection. However, many 
buildings do have areas within them 
which would be safer than other 
areas in case of attack. It was there- 
fore decided to set up a program that 
would designate an area or areas 
within existing structures as ‘“‘shel- 
tered areas.’ Sufficient room has 
been found in such areas for about 
223,000 people, based on an occu- 
pancy of 4 sq ft per person. 

The first thing the committee did 
was to seek a method of evaluating 
the structures to determine their 
probable weak and strong points—a 
method that would produce fairly 
consistent results when used by vari- 
ous individuals. The result was an 
evaluation sheet (Fig. 1) listing the 
most important structural items to 
be considered, as well as other 
items a shelter should have, such 
as water facilities. An instruction 
sheet was also prepared for use with, 
and to supplement the evaluation 
sheet. The final use of the evalu- 


40 (Vol. p. 336) 


a GAS SERVICE LINE 


“oT 


stavrce manner 


WATER UNE DIA senvice comrmous ] 
AREA SELECTED a5 SHELTER 

FIG. 1. EVALUATION 
SHEET used by Portland 
engineers in survey of build- THE USE OF THE AREA 

i Om FIRTURES Cam BE OHTACHED BY SHOCK 


tural and other items. Sheet 
is cross ruled on back for use 
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in sketching out areas se- 
lected as ‘sheltered areas." 


ation sheet is as a record of the build- 
ing’s structural features, of the area 
or areas within it, if any, thought 
least likely to suffer bombing damage, 
and of the deficiencies of these areas— 
which can later be remedied if and 
when funds are available. 

The Building Department had pre- 
pared a list of about 104 structures 
to be examined. To expedite the 
program, a letter was sent from the 
office of Mayor Dorothy M. Lee to 
all members of the ASCE Oregon 
Section, AIA Oregon Chapter, and 
Structural Engineers Association of 
Oregon, asking them to come to City 
Hall for registration and _ briefing. 
The engineers and architects filled the 
council chambers to overflowing on 
two occasions. 

At the short evening briefing meet- 
ings the program was outlined and 
registrations were taken on cards, 
which showed the volunteer’s prefer- 
ences as to working time, buildings 
and areas of the city to be visited. 
The cards were sorted by the Building 
Department into like groups, time- 
wise and area-wise. 

Sets of clip boards were next pre- 
pared for each group, to cover three 
specific buildings, with check sheets, 
cross-section paper, instruction sheets 
and scratch pads. The volunteers 
were then called to the Building De- 
partment for a second meeting and 
formed into groups of three as they 
appeared at City Hall. Each group 
included both an architect and an 
engineer whenever possible. 


In the buildings, the groups looked 
for areas that would be protected 
from flying debris, that would not be- 
come flooded or filled with gas, and 
that would be accessible. The skele- 
ton frame of a building of considerable 
height can be expected to take quite 
a bit of punishment. The major 
killer will be flying debris from filler 
walls and partitions. No minimum 
standard was set to which all areas 
had to be graded. The aim was to 
find areas that offered a degree of 
protection greater than that offered 
by other parts of the same building. 
There was no hesitation in designat- 
ing basements as “sheltered areas” 
when their use seemed warranted by 
water and gas control. Only build- 
ings of reinforced concrete or steel 
frame were examined; other types 
were not deemed satisfactory for 
protection against a reasonably well 
placed bomb. 

More than 90 percent of the 104 
buildings were surveyed in the first 
two days of the program, and the rest 
in less than a week. Next, all schools 
within the city limits were surveyed. 
The results, in duplicate, were turned 
over to the city, which is now working 
out a pregram of designating the 
areas specified by the engineers and 
architects. The building of new 
air-raid shelters, if any, will be cor- 
related with the analysis of existing 
structures and population-density in- 
formation for the most effective use 
of the money available for air-raid 
shelters. 
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THE MOST unusual operation in the 
entire construction of the McNary 
project was the closure of the second- 
stage cofferdam across the main chan- 
nel of the Columbia River. Here, in 
a depth of 60 ft of water flowing 
at a maximum velocity of more than 
22 cfs, steel sheetpile cells could not 
be used because of the overhanging 
sides of the river bed. Instead, 
3,272 concrete tetrahedrons weigh- 
ing 12 tons each were dropped by 
cableway, their shape and weight 
enabling them to resist movement and 
overturning in the rapidly flowing 
water. Excellent results were ob- 
tained by this probably unprece- 
dented procedure, which will be 
described in more detail later. 

The McNary Lock and Dam, one 
of the many large multiple-purpose 
projects under construction by the 
Corps of Engineers, U. S. Army, is 
being constructed as an integral unit 
in the comprehensive program for the 
development of the Columbia River 
and its tributaries. The dam struc- 
tures, containing 1,850,000 cu yd of 
concrete and 2,100,000 cu yd of earth 
fill, will extend across the valley a 
distance of about 7,600 ft. (See next 
two pages for plan and cross sections, 
Fig. 1. For location map see Fig. 
1 of following article, page 45). The 
earth fill extends from the bank or 
bluff on the Washington (north) shore 
a distance of 1,560 ft to join the con- 
crete structure. 

The navigation lock, on the Wash- 
ington shore, has clear plan dimen- 
sions of 86 X 675 ft and a minimum 
depth of 12 ft over the miter sills. 
Guard walls, approximately 1,400 
ft long, extending both upstream and 
downstream from the lock chamber, 
will protect river traffic from the spill- 
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way. This lock is the highest single- 
lift lock in the world, requiring about 
thirty minutes for the lockage of 


vessels. One unconventional feature 
is the use of four Tainter gates in the 
filling and emptying culverts, with 
the concave faces of the gates on the 
pressure side. This positioning of the 
gates was made as a result of model 
studies which showed that far less 
turbulence was experienced during 
raising and lowering of the gates 
when they were placed in this man- 
ner. To provide access across the 
lock, a double-leaf bascule bridge 
has been constructed. 

Immediately south of, and adja- 
cent to the lock is the non-overflow 
section of the dam through which the 
Washington-shore fishladder passes. 
The entrances to the fishladder and a 
fish lock to pass migrating fish up- 
stream are located on the downstream 
side of this section. The fishladder 
has a width of 30 ft, a floor slope of 
1 vertical to 20 horizontal, and weirs 
spaced at 20-ft intervals throughout 
its length. 

The spillway extends to the south 
and will consist of a concrete ogee 
section, the crest of which will be at 
El. 291 M.S.L., controlled by 22 two- 
section, vertical-lift gates 50 ft wide 
and approximately 53 ft high. The 
gates will be operated by two 200-ton 
gantry cranes traveling on the bridge, 
which is supported by the gate piers. 
A concrete stilling basin with baffles is 
provided downstream from the spill- 
way. The lower section of the gates, 
which are 24 ft 6 in. high, will nor- 
mally remain seated on the crest of 
the ogee section, and the upper sec- 
tions will be raised and lowered to 
regulate pool level. With all gates 
removed, the spillway is designed to 


J. R. THATCHER 
Assoc. M. ASCE 


Chief, Engineering Branch, 
McNary Project Office, 
Umatilla, Ore. 


pass 2,200,000 cfs, practically twice 
the maximum flood of record. 

Another non-overflow section of the 
dam, located between the spillway 
and the powerhouse, has an entrance 
to the Oregon-shore fishladder. This 
entrance will be controlled by a closed 
flume along the downstream side of 
the powerhouse. In addition, there 
will be a collecting and passage chan- 
nel extending the full length of the 
powerhouse and having a total of 
87 entrance openings, 44 of them 
equipped with automatically oper- 
ated telescopic gates. There will 
also be an entrance at the south end 
of the powerhouse. 

The powerhouse, located south 
of the spillway, will house fourteen 
70,000-kw generators driven by Kap- 
lan turbines, two station-service gen- 
erators and an assembly bay. 

The dam will raise the normal water 
surface 85 ft and create a pool extend- 
ing 64 miles upstream. The project 
includes the relocation or raising 
above maximum pool level of 86 
miles of railroads and 55 miles of 
highways; construction of five rail- 
road and four highway bridges and 
three overpass structures; the re- 
moval or relocation of miscellaneous 
telephone and telegraph lines, power 
lines and county roads; construction 
of levees in the reservoir area; and 
acquisition of lands for the project. 

The estimated cost of the entire 
project is $270,000,000. 

Several important factors involved 
in planning the construction schedule 
were the diversion and care of the 
river during construction; migration 
of fish to spawning grounds; mini- 
mum interruption to navigation; and 
the availability of power at the earliest 
practicable date. 


(Vol. p. 337) 41 


McNary Dam Project 
4 
Twelve-ton _—_ rons close co ‘erdam 
for McNary powerhouse and spillway 
syed. 
irned 
‘king 
the 
and 
new 
cor- 
sting 
y in- 
use 
-raid 
NG 


CLOSURE of second-stage cofferdam was accomplished by dump- 
ing 12-ton concrete tetrahedrons into 60-ft-deep channel of Colum- 
bia River, where unrestricted flow was more than 10 cfs. Over- 
hanging sides of channel prohibited use of steel sheetpiling. 


\ 


% 


| emporary fish channel \ 
( Rock closure,embankment Temporary fishfadder 
emporary’fi (to be removed to E1.270) 
Ist step cofferdam (to be ) 240! Timber crib — p= 
Go be removed) Main 2nd step| cotterdam LEFT 
RIGHT Conte! bide be removed) 
Construction 2 £1.230 Lon i.5 : 
base line on, 1.5 50 instruction line 
SPILLWAY DAM POWERHOUSE 
Apron El. 228 —— 
Sill £1, 238.5 vie 84 6 Water supply 
365]] Navigation tock = lon 10 Trash sluice ou Trash sluice 5 
86' x 675' 3 Non - overflow 
section 
40 
; €1.347.5 
Washington shore fishway 
Main 2nd step cofferdam 
(to be removed) 
{ ? 200 © 200 400 600 800 1000 
Existing 
S.P.&S. RR track (320 Scale in feet 
(to be removed) f “4 Ist step 
cofferdam 
Excavate 3 (to be removed) 
" to E1.234 | FIG. 1. DAM 7,600 ft long overall includes powerhouse containing 
i § 4 14 units of 70,000 kw each and spillway containing 22 gates, each 
it / 3 50 X< 53 ft. Cost of concrete gravity structure, earth-fill abutments, 
Ht / * lock, and relocation and levee work is $270,000,000. 
> 
North non-overfiow section South non- overtiow section 
Right abutment | 254. Spiltway 1310" Powerh 1422 Lett 
Double leat bascule bridge | 12 AT Station service assembly bay 
Top of embankment £1365 Deck £1.361—. 2 Units, initial installa 205 of embankment, E1365 
¢ Lock 


HIGHEST SINGLE-LIFT LOCK in world will raise ships 92 
ft at normal pool level. Downstream miter gate (left) is shown 
completed, while upstream miter gate (right) is temporary con- 
struction. Double-leaf bascule provides access across lock. 
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At the site the Columbia has a 
mean annual flow of 190,000 cfs, 
varying from an extreme low of 33,000 
cfs to the high of record of 1,210,000 
cfs (1894). To provide for the pas- 
sage of the entire flow of the river, 
construction was divided into three 
major stages. The first-stage coffer- 
dam, on the Washington side, above 
the low-water channels, included the 
navigation lock, the north non-over- 
flow section, the Washington-shore 
fishladder, and 13'/ bays of the spill- 
way. In this stage, to provide for 
future diversion of the river, the spill- 
way crest was constructed only to 
El. 250 M.S.L., 41 ft below the final 
crest. Temporary fishladders were 
provided through the partially com- 
pleted spillway bays Nos. | and 13. 
The upstream sill block of the navi- 
gation lock was constructed only to 
El. 260, 58 ft below its final height, 
to permit the continuance of naviga- 
tion during the subsequent stages of 
construction. During the first stage, 
no interference with navigation or 
fish was involved. 

The second stage provided for a 
cofferdam on the Oregon shore adja- 
cent to the main channel above low 
water, for construction of the south 
end of the powerhouse substructure, 
comprising two main unit bays, sta- 
tion service and assembly bays, and 
the intake structure for that part of 
the powerhouse. This part of the 
second stage was scheduled te begin 
before completion of the first stage, 
with the flow of the river restricted 


CONSTRUCTION of second-stage cofferdam (left) 
began after high-water season of 1950 so that closure 
could be deferred until after fall salmon migration. 
In background may be seen outer end of third-stage 
cofferdam, enclosing part of powerhouse. This Pat 
powerhouse (south end of which is pictured below) 5 
will contain fourteen 70,000-kw units, two of which 
will be made available in December 1953. 


Section through powerhouse 


UNIT NO. 2 DRAFT FORM is in place (photo) for early pouring of concrete scrollcase. Tur- 
bines will be vertical-shaft, single-runner Kaplan type, with elbow-type draft tube. Runner 
will have six adjustable blades and will rotate at 85.7 rpm. 
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to the channel south of the first-stage 
cofferdam and north of the Oregon- 
shore cofferdam for approximately 
nine months. The schedule pro- 
vided for removal of the Washington- 
shore cofferdam north of spillway 
bay No. 13 before the high-water 
season of 1950 and construction of the 
main second-stage cofferdam after 
the high-water season. Closure of 
the river channel would then be de- 
ferred until after the fall migration of 
Chinook salmon, at which time the 
flow would be diverted through the 
partially completed spillway bays 
and navigation routed through the 
lock. After this diversion the pool 
level would be maintained at a mini- 
mum elevation of 271 to provide a 
9-ft upstream approach channel to 
the lock. 

The third and final stage includes 
the construction of (1) twelve main- 
unit bays of the powerhouse sub- 
structure and intake structures for 
these bays; (2) the entire power- 
house; (3) the south non-overflow 
section of the dam; (4) eight and one- 
half bays of the spillway within the 
main second-stage cofferdam, raising 
the ogee section of the previously par- 
tially completed spillway bays; (5) 
completion of the upstream sill block 
of the navigation lock; (6) comple- 
tion of the fishladder on the Oregon 
shore; and (7) completion of em- 
bankments on both Washington and 
Oregon shores. The pool will be 
raised to its mmimum operating level 
in the spring of 1953 on completion of 
the ogee crest of the spillway and the 
sill block of the navigation lock. 

As has been noted, two temporary 
fishladders were provided to permit 
the migration of fish through the par- 
tially completed spillway structure 
after closure of the low-water chan- 
nels. In addition to these fishladders, 
an additional fishladder is. provided 
in the upstream shore leg of the Ore- 
gon cofferdam to permit escape of 
fish trapped by overtopping. An- 
other temporary fishladder is pro- 
vided through the south non-overflow 
section of the dam for use after the 
main second-stage cofferdam is re- 
moved and before raising of the pool 
level to its normal elevation of 340 
M.S.L. The two permanent fish- 
ladders will be placed in operation on 
completion of the structure. The cost 
of all the fishladders is estimated 
at $15,000,000. 

In planning the schedule, it was 
apparent that navigation would have 
to be suspended during certain stages 
of construction. The schedule out- 
lined, limits such suspension to two 
periods of 90 days each. The first, 
in the fall of 1950, during closure of 
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the main, second-stage cofferdam, 
lasted from the time the channel 
became blocked by construction ac- 
tivities until the pool was raised 
sufficiently to permit the use of the 
lock. The second period will come 
in the spring of 1953, during com- 
pletion of the upstream sill of the 
navigation leck, and the raising of 
the pool to operating level. 

So that power can be generated at 
the earliest practicable date, con- 
tracts were placed for the first four 
units (turbines, generators and ap- 
purtenant equipment) in 1948, pro- 
viding for delivery of complete units 
early in 1953. Construction of the 
substructure of the first two main-unit 
bays during the second stage will 
permit completion of that part of the 
powerhouse superstructure and in- 
stallation of machinery in 1953, 
making available two 70,000-kw units. 

The first stage of construction was 
accomplished under two major con- 
tracts. That for the first-stage cof- 
ferdam was awarded to the Guy F. 
Atkinson Co., South San Francisco, 
Calif., in October 1947, in the amount 
of $1,116,610. The second contract, 
for the construction of a major part 
of the navigation lock, abutment em- 
bankment, and the spillway dam, 
fishways and appurtenant  struc- 
tures, was awarded to the Guy F. 
Atkinson Co., Ostrander Construc- 
tion Co., and J. A. Jones Construc- 
tion Co., Inc., South San Francisco, 
Calif., in July 1948, for $21,648,763. 
This contract involved the placing 
of 777,500 cu yd of reinforced con- 
crete in the structure, a large part of 
it temperature controlled to main- 
tain a maximum of 65 deg F during 
the months of June, July and August, 
and a maximum of 55 deg F during all 
other months. 

The following additional contracts 
were awarded for appurtenant work 
on this part of the dam: 

1. Manufacture and delivery of 
four Tainter valves, liner assembly, 
bulkheads and trashracks, awarded 
in July 1949 to the United Engineer- 
ing Co., San Francisco, Calif., for 
$122,700. 

2. Manufacture and delivery of 
Tainter valve operating machinery, 
awarded in September 1949 to the 
Northwest Marine Iron Works, Port- 
land, Ore., for $72,755. 

3. Construction, erection and 
testing of downstream miter gates 
and appurtenances, awarded in Sep- 
tember 1949, to the Consolidated 
Western Steel Corp., Los Angeles, 
Calif., for $641,280. 

4. Fabrication and erection of 
eleven lower spillway gate leaves, 
lifting beam and appurtenances, 


awarded in August 1949 to the Willa- 
mette Iron and Steel Co., Portland, 
Ore., for $396,733. 

5. Design, manufacture, delivery 
and erection of two 200-ton gantry 
cranes, awarded in June 1949 to Jud- 
son Pacific-Murphy Corp., Emery- 
ville, Calif., for $459,830. 

6. Design, manufacture, deliv- 
ery, erection and testing of two stop- 
log derricks, awarded in August 1949 
to the Washington Iron Works, Inc., 
Seattle, Wash., for $116,580. 

7. Installation of electrical items 
in the lock and dam on the Washing- 
ton shore, awarded in May 1950 to 
Michieli’s Electric, Hermiston, Ore., 
for $193,320. 

8. Construction of a double-leaf 
bascule bridge across the navigation 
lock, awarded in December 1949 to 
the Willamette Iron and Steel Co., 
Portland, Ore., for $419,839. 

9. Furnishing, installation, and 
testing of three electric service ele- 
vators for the Washington shore por- 
tion of McNary Lock and Dam, 
awarded in May 1950 to Montgomery 
Elevator Co., Moline, Il., for $37,977. 

10. Miscellaneous items of equip- 
ment required for this part of the 
work. 

In April 1950, the upstream and 
downstream legs of the first-stage 
cofferdam were removed and_ the 
riverward leg to the south of the crib 
cofferdam was partially removed. 
The remainder was left in place as a 
swimway to an emergency entrance 
to the Bay 13 fishladder. All work 
on this stage under the major contract 
was practically completed when the 
main second-stage cofferdam was 
closed. 


Second Stage Started in 1949 


The second stage of construction 
was initiated in August 1949, under a 
contract awarded to the Guy PF. 
Atkinson Co., Ostrander Construc- 
tion Co., and J. A. Jones Construction 
Co., Inc., for $15,835,539. This work 
included the Oregon-shore cofferdam ; 
the concrete substructure for two main 
units; a station-service and an assem- 
bly bay for the powerhouse; the main 
second-stage cofferdam; and a part 
of the Oregon-shore abutment em- 
bankment. 

The closure of the upstream leg of 
the second-stage cofferdam across the 
main channel of the river was prob- 
ably unprecedented in construction 
history, considering all the circum- 
stances. The river channel is 60 ft 
deep at this point, the velocity of flow 
in the unrestricted channel exceeds 
10 cfs, and the river bed is a dense 
basalt rock. The sides of the river 
bed were overhanging at several 
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points, precluding the use of steel 
sheetpile cells, which were used in 
the remainder of the cofferdam. 
Closure was scheduled to begin on 
October 10, 1950, because a river 
flow of about 100,000 cfs could be 
expected and the fall run of chinook 
salmon would have passed the dam 
site. Before that date, the con- 
tractor erected a cableway across the 
channel. The cableway had both a 
movable head-tower located upstream 
on the Oregon shore and a movable 
tail-tower located downstream on the 
island north of the channel. 

The initial operation the 
placement of 12-ton concrete tetra- 
hedrons, selected because of their 
shape, which makes them extremely 
resistant to movement and over- 
turning in high water velocities. 
These tetrahedrons were placed in the 
downstream toe and slope in a series 
of horizontal lifts. For each lift 
the tetrahedrons were placed first, 
then the lift was extended upstream 
with 1- to 5-ton stone. This oper- 
ation was repeated, lift by lift, until 
the downstream part cf the closure 
fill was well above the water surface. 
The more impervious upstream part 
of the fill was then placed. A total of 
3,272 tetrahedrons were cast and 
placed in the fill. During this oper- 
ation, river flows of 140,000 cfs and 


velocities as high as 22 cfs were ex- 
perienced. 

On completion of the closure fill, a 
timber crib, 30 ft wide and connected 
to the cells at both ends, was con- 
structed and the downstream leg of 
the cofferdam was completed in slack 
water. 

The McNary power plant, one of 
the larger ones in the country, will 
have an installed capacity of 980,000 
kw. It will consist of fourteen 70,000- 
kw units, capable of providing for 
peak loads of 1,127,000 kw. 

The main turbines will have a rated 
output of 111,300 hp at 80-ft head and 
will be designed to operate at heads 
ranging from 62 to 92 ft. They will 
be of the vertical-shaft, single-runner, 
Kaplan type, with concrete scroll- 
cases and elbow-type draft tubes. 
The runner will have six adjustable 
blades and rotate at 85.7 rpm. The 
estimated shipping weight of each 
turbine is 2,202,000 Ib, and each tur- 
bine runner and shaft will weigh 345 
tons. 

The contract for the first four tur- 
bines was awarded in June 1948 to the 
S. Morgan Smith Co., York, Penn., 
for $5,031,567. A contract for four 
additional turbines was awarded in 
January 1950 to the same firm for 
$4,974,090. The remaining six units 
will beadvertised for bids later. 


Unstable talus slopes complicate 


86-mile railway relocation 


RAYMOND R. GARNETT, Assoc. M. ASCE 
In Charge of Relocations, Construction Division, Walla Walla District, 


Corps of Engineers, Walla Walla, Ore. 


RELOCATION of railways and high- 
ways through hard columnar basalt 
and unstable talus slopes along the 
banks of the Columbia River is rap- 
idly approaching completion. This 
relocation, made necessary by the 
backing up of the river behind Mc- 
Nary Dam, has been further com- 
plicated by the narrowness of the 
construction area and the necessity of 
maintaining traffic during the work. 
Grading on three contracts is now 
completed and work is in progress 
on surfacing of highways and laying 
of ballast and track, installing signal 
systems and restringing telephone 
and telegraph lines. This work af- 
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fects the main line of the Spokane, 
Portland & Seattle Railway, on the 
right bank of the Columbia River, 
and the Umatilla-Spokane main line 
of the Union Pacific and U. S. High- 
way 395-730 on the left bank. (See 
map, Fig. 1.) 

Completion of this first phase of 
relocation of highways and railroads 
in the reservoir area is necessary be- 
fore the 1951 floods come because of 
the final closure of the Oregon-shore 
cofferdam at McNary last November. 
After closure a flow of 530,000 cfs will 
reach the S. P. & S. tracks at the 
dam, and 700,000 cfs will flood the 
Union Pacific tracks at a low point 


The main generators will have a 
rated capacity of 70,000 kw and will 
be capable of operating at a continu 
ous overload of 15 percent, or 80,500 
kw, without exceeding 80 deg C rise 
in the windings. Generator voltage 
will be 13,800 v. These generators, 
among the largest in the world, will 
have rotors 36 ft in diameter, weigh- 
ing 600 tons. The generator thrust 
bearing will have a load of approxi- 
mately 4,250,000 Ib, including the 
hydraulic thrust on the turbine blades. 

A contract for the first four gener- 
ators was awarded in December 1948 
to the General Electric Co. for 
$7,304,674. A contract for four addi- 
tional units was awarded in March 
1950 to the same firm at $6,483,220. 

The McNary Lock and Dam proj- 
ect is being constructed under the 
supervision of the Walla Walla Dis- 
trict, North Pacific Division, Corps 
of Engineers. Brig. Gen. O. E. Walsh 
is Division Engineer; Col. W. H. 
Mills is District Engineer; and S. 
G. Neff is Resident Engineer in 
charge of construction. Power-plant 
design is under the supervision of R. 
C. Schuknecht, North Pacific Divi- 
sion, and the design of all other struc- 
tures is under the supervision of J. E. 
Reeves, M. ASCE, Chief of the 
Engineering Division, Walla Walla 
District. 


FIG. 1. Relocation re- 
quired by pool extend- 
ing 50 miles upstream 
behind McNary Dam 
a includes 86 miles of 
4S railroads and 55 miles 

= of highways and ap- 

= purtenant _ structures. 
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in the grade about 15 miles above the 
dam. The 1948 and 1950 floods 
reached 980,000 cfs and 719,000 cfs 
respectively at McNary, and the 
1894 flood has been estimated at 
1,200,000 cfs at McNary. The neces- 
sity of providing higher embank- 
ments for railroads and highways be- 
fore the 1951 flood season is readily 
apparent. 

During major floods the influence 
of McNary Dam on Columbia River 
backwater elevations will extend 
about 50 miles upstream to the 
vicinity of Richland, Wash. The 
upper half of the reservoir above 
Wallula Gap will lie in a relatively 
flat basin that is highly developed and 
will require protection by levees. 
The gorge downstream from Wallula 


NEW SUBGRADE for Spokane, Portland & 
Seattle Railway tracks (left) is 52 ft higher 
than old line (right). Relocation rises 2.7 
ft more to existing grade near Finley, Wash. 


~ 


Gap is about a mile in width and has 
been cut by the river through a high 
plateau of volcanic origin. The 
bluffs now rise from 600 to 1,000 ft 
above the river. Main traffic routes 
have followed the river through the 
Wallula Gap since the days of the 
Lewis and Clark expedition. 

Construction now being completed 
on the right bank of the river involves 
35 miles of Spokane, Portland & 
Seattle track, starting 7 miles below 
McNary Dam. The new subgrade 
reaches El. 351 at the dam, 52 ft 
higher than its present line, and rises 
an additional 2.7 ft in easy stages 
to the existing grade near Finley, 
Wash. After this section is com- 
pleted, the only work remaining on 
the S. P. & S. Railway is to raise the 
grade near Finley, and along the right 
bank of the Snake River near its 
mouth. 

On the left side of the river, the 
Union Pacific Railroad and U. S. 
Highway 395-730 are now being re- 
located for a distance of 22 miles up- 
stream from McNary, to the point 
where the Walla Walla River joins 
the Columbia. The railroad com- 
pany is completing new switching 
yards at Hinkle, Ore., and 13 miles of 
new line from Hinkle northeast to 
the Columbia near Sand, Ore. This 
work is part of a plan approved by 
the Interstate Commerce Commission 
and sponsored by the railroad com- 
pany. It includes vacating the exist- 
ing yards at Wallula, Wash., to be 
under 15 ft of water when the reser- 
voir reaches normal pool level at 
El. 340, building new yards at Hinkle, 
connecting the Hinkle yards to the 
relocated line near Sand, and vacating 
the existing line from Sand to Uma- 
tilla and from Irrigon to Messner, 


EMBANKMENTS for Oregon State Highway and Union Pacific 
Railroad run parallel at mouth of Juniper Canyon. Partially com- 
pleted piers and abutments for railroad bridge can be seen in 
foreground, with existing highway bridge immediately behind. 


all in Oregon. The Government is 
obligated only for the cost of relocat- 
ing the Umatilla-Sand line and the 
Wallula yards. Instead of this re- 
location, however, the Government 
will pay the railroad an equivalent 
sum toward the cost of the new Hinkle 
yards and the Hinkle-Sand line. 

Between Sand and the Walla Walla 
River, the Government has com- 
pleted, by contract, the relocation of 
11 miles of Union Pacific and 11 miles 
of highway, including bridges and sec- 
tion facilities. A crossover at Port 
Kelley, Wash., where the existing 
grade rises to the level of the relocated 
grade, will permit trains to operate 
over both the new line from Hinkle 
to Port Kelley and the old line to 
Wallula and beyond until the con- 
struction north of the Walla Walla 
River is completed. 


Existing Trackage Simplified 


The maze of existing trackage in the 
Wallula-Burbank area will be simpli- 
fied considerably by the relocation 
now planned. It appears feasible 
to provide 5.8 miles of Union Pacific 
track, 5.4 miles of Northern Pacific 
track, and 10.5 miles of joint track 
in lieu of the 15.9 miles of Union 
Pacific and 16.5 miles of Northern 
Pacific main-line and branch track 
now in use. However, final agree- 
ment on this plan has not been 
reached by the parties concerned. 
This part of the project is scheduled 
for construction in 1951 and 1952. 

Other work upstream from the 
present construction includes reloca- 
tion of parts of the highway from 
Wallula Junction to the Snake River 
and of the Kennewick-Richland por- 
tion of U. S. Highway 410. A high- 
way bridge and a Union Pacific Rail- 


IN CANYON SECTIONS, rock blasted from 
cliff was cast by shovels to river side of 
S. P. & S. tracks. This was only practicable 
method where cliffs overhung railroad. 
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road bridge will be built at higher 
elevations to replace the existing 
bridges across the Walla Walla River. 
The Washington Highway Depart- 
ment is building a new bridge across 
the Snake River to replace the one 
that burned in the fail of 1949. The 
Government is contributing what 
would have been spent to alter the 
approaches of the old bridge outside 
the limits of ordinary high water. 

U. S. Highway 395-710 has been 
closed to traffic since March 1950. 
The Washington Highway Depart- 
ment has widened and reconstructed 
State Highway 8 across the Horse 
Heaven Hills between Kennewick 
and Plymouth so that it can carry 
the increased traffic through the re- 
location area. The Government will 
reimburse the state up to $200,000 for 
this cost. 

Final agreement is pending con- 
cerning the action that will be taken 
in regard to the Union Pacific Rail- 
road bridge across the Columbia 
River and the Northern Pacific Rail- 
way bridges across the Snake and 
Columbia Rivers. Levees will be 
built to protect Pasco, Kennewick, 
and Richland, and the south ap- 
proach of the Pasco-Kennewick high- 
way bridge will be raised to accommo- 
date the Kennewick levee. 

The total expenditure for the reser- 
voir relocation program, not includ- 
ing levees, is estimated at $34,000,000. 
All together the project consists of: 
Relocation or raising of 86 miles of 
railroad; rebuilding or reconstruc- 
tion of 55 miles of highway; new 
construction of four highway bridges, 
five railroad bridges, and three over- 
pass structures; and removal or re- 
location of miscellaneous telephone 
and telegraph lines, power lines, and 


UNSATISFACTORY SILT and ash is ex- 
cavated from subgrade of roadbed for Union 
Pacific relocation. Rock and gravel were 
used for refilling to grade. 
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county roads, as well as the action 
pending in regard to the three rail- 
road bridges across the Columbia 
and Snake Rivers. 

The recently completed construc- 
tion was started in January 1950, and 
all work was scheduled to permit op- 
eration of trains on the relocated 
grades in May 1951. The S. P. & S. 
Railway started operations on the 
new track on May 12, and the Union 
Pacific was scheduled to start on 
May 27. Construction operations 
were particularly difficult because of 
the rugged terrain through the gorge 
below Wallula Gap and the necessity 
of operating trains throughout the 
construction period. The fact that 
only very few minor traffic accidents 
occurred is an indication of the care 
exercised by the contractors in keep- 
ing the tracks clear. 

The most difficult part of the work 
was in the gorge, confined for the most 
part to a narrow strip between the 
river and sheer rock bluffs and talus 
slopes. The new alignments alter- 
nately pass through rock cuts in the 
sides of the bluffs and over flat, low- 
lying areas and the face of high talus 
slopes. The rock cuts were faced to 
4 on | slopes through basalt forma- 
tions as high as 180 ft above the new 
grades. 

In many places on the S. P. & S. 
relocation, the talus deposits extend 
to the edge of the railroad on slopes 
as steep as | on 1.3, and the railroad 
is crowded on a narrow shelf between 
the talus slope and the river. The 
talus slopes that were disturbed in 
the construction were graded to 1 
on 1'/,, The severely restricted con- 
struction space along the talus slopes 
left the contractors, Morrison-Knud- 
sen Co., Inc., and Gibbons & Reed 


Co., little choice of working meth- 
ods. Talus material was removed by 
shovel from the toe of the slope di- 
rectly beside the tracks to form a nar- 
row space for storing materials that 
later raveled down the slope. Bull- 
dozers then pioneered their way to 
the top of the slope to push material 
over the edge of the berm there. 
The contractors alternately removed 
material from the bottom of the 
slopes and dozed material from the 
top until the slopes were dressed to 
the required grade. The travel of 
the material down the slope from the 
dozing operations along the berm 
served to dislodge material above 
the reach of the shovel and reduced 
the danger of an excessively sur- 
charged slope. 

This work was extremely hazard- 
ous during the early stages because 
of the danger that boulders would 
be ‘“‘triggered”’ by the vibration of 
passing trains and would roll down on- 
to the tracks. To reduce this hazard 
the contractors on the right bank 
removed precariously balanced boul- 
ders from the slope by barring them 
down by hand. In addition to these 
precautions, in some places a ridge 
was placed alongside the tracks, or a 
ditch was dug lower than grade t» 
form a basin to catch boulders at the 
bottom of the slope. 

On the left bank there was much 
more working space for highway and 
railroad relocation. Besides using the 
method followed on the other side of 
the river for working the talus slopes, 
the Utah Construction Co. was able 
to rig up a slack-line cable from a 
logging winch installed on a tractor 
to a wide drag with heavy spike 
teeth. The upper end of the slack- 
line cable was anchored to the bluff 


STRATA of loose volcanic ash, having densities as low as 54 lb 
per cu ft, were frequently encountered. In flood of 1948, low 
fill on sloping silt and ash dropped 3 ft. Here such a deposit is 
being excavated before reconstruction of U. P. RR roadbed. 
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along the pioneer road at the top of 
the talus slope and was moved along 
the pioneer road by a tractor, from 
one anchor to another, as needed. 
Movement of the lower tractor par- 
allel to the toe of the slope permit- 
ted full coverage of the drag over 
the face of the slope and enabled 
large amounts of material to be 
dragged down at each position of the 
eable. This material was removed 
by shovels and trucks. 

Foundation conditions through the 
relocation areas were found to vary 
widely, but the materials could be 
divided into four general classifica- 
tions—solid rock, talus slopes, allu- 
vial deposits, and eolian or wind- 
blown deposits. The rock is gener- 
ally sound basalt varying in structure 
from columnar, which breaks up into 
blocks of 1 cu ft or larger, to frac- 
tured basalt which will break into 
fragments generally 8 in. or less in 
size. The talus slopes, derived from 
weathering of the high basalt bluffs, 
are relatively clean rock except for 
pockets of fine sand, silt, and ash de- 
posited by the wind. The rock and 
talus material were excellent for foun- 
dations and embankments except 
when more than 40 percent is fine- 
grained material. The alluvial sands 
and gravels also were considered satis- 
factory. 

The major problem in the design 
of the embankments was the effect 
of submergence on the stability of 
the unconsolidated alluvial and wind- 
deposited silts and fine sands, which 
vary in thickness from a few feet 
to 40 ftor more. Well-defined strata 
of loose volcanic ash were frequently 
encountered, and mixtures of ash 
and silt were also common. Ash 
materials with densities as low as 54 
Ib per cu ft were encountered. 

The unusually high stage of the 
1948 flood provided an opportunity to 
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IMPROVISED equip- 
ment loads borrow 
for U. P. roadbed 
from pit on gravel 
island in Columbia 
River. Grading spec- 
ifications require rail 
embankment to con- 
sist of rock, gravel or 
talus; with not more 
than 20 percent pass- 
ing ‘/:-in. screen, 
except where fines 
(minus '/, in.) are 
clean, sound parti- 
cles essentially free 
of fine sand, silt or 
ash, with not more 


ing '/.-in. screen. 


study the effect of submergence on 
the stability of the wind-deposited 
and other fine-grained soils through- 
out the relocation areas. After the 
flood had subsided, it was found that 
the existing railway track had settled 
from | to 6 in. or more in at least 14 
locations in a 25-mile length. At a 
number of locations the embankment 
shoulders dropped as much as 12 
in. The affected sections ranged in 
length from 50 ft to as much as 
1,500 ft. On the Union Pacific Rail- 
road a low fill on sloping silt and ash 
foundation dropped 3 ft. Embank- 
ments that showed subsidence were 
invariably founded on _ low-lying, 
wind-deposited materials which came 
in contact with the flood waters. As 
far as could be determined, subsi- 
dence was due mainly to consolida- 
tion and partial shear failure of the 
saturated materials. 

The crest of the 1948 flood was only 
6 to 8 ft higher than that of previous 
floods experienced by the railroads, 
whereas the reservoir at normal pool 
level, El. 340, will completely sub- 
merge the foundations of most of the 
relocated lines. It was therefore 
evident that serious settlements would 
result if the embankments were 
placed on these loosely compacted 
materials. 

A number of approaches to the de- 
sign suggested themselves, and there 
was considerable contradictory opin- 
ion as to the most economical plan. 
The only method, however, that 
eliminated the probability of ex- 
cessive settlement was the removal 
of potentially unstable soils and their 
replacement with rock, gravel, or 
other coarse, granular material, and 
construction of the embankments 
with such materials. This plan was 
finally adopted, except that all ma- 
terials below an elevation 3 ft above 
the water table at a river discharge 


of 200,000 cfs were considered to 
form a satisfactory foundation. It 
was felt that such materials are nor- 
mally saturated, will consolidate ap- 
preciably during construction and are 
generally confined, thus minimizing 
the possibility of trouble after the line 
is completed. 

The highway embankment is con- 
structed of random materials and is 
located on the land side of the Union 
Pacific embankment. Since the prox- 
imity of the railroad fill to the high- 
way—generally 70 ft between center 
line—affords ample protection 
against shear failure and erosion, 
foundation excavation was not con- 
sidered necessary. 

The grading specifications require 
that railroad embankment materials 
shall consist of rock, gravel, or talus 
of which not more than 20 percent 
passes the '/:-in. screen, except 
where the fines (minus '/, in.) are 
clean, sound particles essentially free 
of fine sand, silt or ash, with not 
more than 45 percent passing the 
1/,-in. screen. This specification per- 
mits the use of talus materials pro- 
vided silty fines are not present in 
sufficient quantity to prevent point- 
to-point contact between granular 
particles. 

The presence of the talus slopes 
and the alternating flat, low-lying 
areas made it economically feasible 
to improve the alignments of both 
railroads. The talus slopes generally 
projected toward the river from the 
high bluffs, and the excavation and 
embankment quantities were fairly 
well balanced by placing the align- 
ments through the talus deposits 
and using the excavated talus mate- 
rials in the embankments across the 
low areas. In the 35 miles of the 
S. P. & S. relocation, the total central 
angle of curvature was reduced from 
538° 52’ to 446° 32’ 30”, a cut of 17 
percent. Similarly, the Union Pacific 
total central angle was cut from 581° 
09’ to 462° 03’ 30”, a drop of 20 per- 
cent. 

Relocation of railroads and high- 
ways for the McNary Dam project 
is under the supervision of the Walla 
Walla District, Corps of Engineers. 
The District Engineer is Col. W. H. 
Mills, who succeeded Col. William 
Whipple, M. ASCE, in July 1950. 
Carl H. Heinke was in charge of de- 
sign under the supervision of James 
E. Reeves, M. ASCE, Chief of the 
Engineering Division. Leo M. Buhr 
is Chief of the Construction Division, 
in which the writer is in charge of 
relocations, with George J. Schoch 
the Resident Engineer on the right 
bank, and Joseph F. Skidmore on the 
left bank. 
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DIAGONAL CROSS-BRACES, pre- 
stressed to counteract torsional 


deflection, double stiffness of 
gate leaves in Chain of Rocks. 
Lock, now under construction 
near St. Louis in Mississippi River. 


THE WORD prestressed probably is 
associated with the word concrete 
in the minds of most engineers. 
However, at the Chain of Rocks 
Lock now under construction in the 
Mississippi River, as well as at a num- 
ber of other navigation locks, pre- 
stressed cross-bracing has been used 
successfully to stiffen steel miter 
gates. 

A lock-gate leaf is relatively high 
and wide compared with its thickness. 
For instance, each leaf of the lower 
gates in the main lock at Chain of 
Rocks is 70 ft high and 61 ft wide but 
only 4'/, ft thick. Hence there is 
always the problem of providing 
sufficient stiffness against warping 
or twisting of the leaves as they are 
swung through the water. The usual 
method of providing this torsional 
stiffness is to put cross-bracing on the 
leaves. 

The cross-bracing is ordinarily 
made adjustable with sleeve nuts or 
turnbuckles so that the leaves them- 
selves can be adjusted properly to 
meet or ‘‘miter’’ at the center of the 
lock. Proper mitering of the gate is 
important not only for appearance 
and watertightness, but also so that 
the thrust transmitted from one leaf 
to the other when they are closed 
{and are supporting a head of water) 
does not have excessive eccentricity. 

It might seem at first glance that 
when a leaf is hanging in the open 
position, the diagonal braces carry 
vertical shear in much the same way 
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that the diagonals of a truss do. As 
a matter of fact, until recently this 
was always the assumption used in 
their design, and still is in some offices. 
The real function of diagonal mem- 
bers, however, is to prevent twisting 
of the leaf by resisting the torsional 
shearing deformation which tends 
to occur in the open face. When a 
leaf twists, the open face becomes a 
parallelogram with one diagonal in- 
creasing in length and the other de- 
creasing. Whether a particular di- 
agonal increases or decreases in length 
depends on the direction in which the 
leaf is twisted. The diagonals usu- 
ally are eye-bars and can take ten- 
sion only. Therefore, on an unpre- 
stressed leaf, one diagonal resists 
torsion of the leaf in one direction 
and the other diagonal resists torsion 
in the opposite direction. 

A torsional analysis of lock gates 
makes it possible not only to predict 
the amount of the torsional deflec- 
tion, but also to prestress the diago- 
nals so as to minimize that deflection. 
Just as prestressed concrete can take 
tensile stresses up to the amount of 
the initial compressive prestress, so 
a prestressed tension tie can take com- 
pression up to the amount of the ten- 
sile prestress. Therefore, by pre- 
stressing the tension cross-braces on 
the lock gates, the braces are made 
effective in resisting either tension 
or compression, and the stiffness of 
the leaves is doubled. In addition 
to stiffening the gates, prestressing 


CARL L. SHERMER 
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Prestressed cross-bracing 


stiffens lock gates 


eliminates the little annoyances which 
always result from loose diagonals. 

The method of prestressing a gate 
leaf is simple. The leaf is twisted in 
one direction to throw a predeter- 
mined amount of slack into one diag- 
onal. This slack is then removed by 
taking up the adjusting nut. Then 
the leaf is forced in the opposite direc- 
tion, again by a _ predetermined 
amount, and the slack introduced 
thereby into the other diagonal is 
taken out. Thus, when the leaf is 
released and returns to its normal 
position, each of the diagonal mem- 
bers is stretched back to its normal 
length and has a definite amount of 
prestress. At the time the slack is 
removed from a diagonal, the twist of 
the leaf is greater than the computed 
torsional deflection expected during 
operation, so that at no time during 
operation will either diagonal become 
slack. During prestressing, the leaf 
is twisted easily by holding it against 
the lock wall at the top and jacking it 
out at the bottom, or vice versa. 

The torsional analysis and pre- 
stressing technique here described 
were developed by the writer in the 
office of the U. S. Engineers, Upper 
Mississippi Valley Division, St. Louis, 
Mo., and in the graduate school, Civil 
Engineering Department, University 
of Michigan. A complete treatment 
of the subject is available in book 
form from the writer. 

Photos are by Corps of Engineers, 
Upper Mississippi Valley Division. 
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Buttress-type dam 


with curved upstream face proposed 


HORACE P. BOARDMAN, M. ASCE 


Professor Emeritus, Civil Engineering, 
University of Nevada, Reno, Nev. 


WHY NOT build dams that will co- 
operate with the water instead of de- 
fying its pressure? Perhaps a better 
way to put it might be—build dams 
that will compel the water to cooper- 
ate with the structure to insure its 
stability. The type of buttress dam 
shown in the accompanying sketch, 
Fig. 1, would utilize a resultant water 
pressure with a vertical component 
greater than its horizontal compo- 
nent, thus causing the water to co- 
operate with the weight of the dam to 
hold it in place. 

The straight or long-radius curved 
gravity type of dam presents a nearly 
vertical surface to the water of the 
reservoir. Thus a large mass of 
masonry is required so that its weight 
combining with the horizontal water 
pressure, will bring the resultant pres- 
sure on the foundation within safe 
bounds. Also, the broad base of the 
gravity dam invites, and in many 
cases receives, upward water pressure 
thus necessitating additional mass to 
insure stability. 

The true arch dam, and particu- 
larly the constant-angle arch dam, 
built in a suitable location proves 
conclusively that great mass is not 
necessary to withstand water pressure 
even in the case of high dams. Slop- 
ing timber dams supported by rock- 
filled cribs or by timber bents have 
been used for a long time, probably 
for several centuries, their upstream 
surfaces usually having a slope of be- 
tween 15 and 40 deg. Modern hollow 
reinforced concrete buttress dams 
with sloping upstream slabs merely 
substitute a different material for the 
timber used in the old-style struc- 
tures. However, these modern slab 
dams have generally been built with 
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FIG. 1. PROPOSED but- 
tress-type dam has up- 
stream face curved so that 
slope is 60 deg at top and 
30 deg at bottom. 


an upstream slope steeper than 45 
deg, thus supporting a water pressure 
with a greater horizontal than verti- 
cal component. Likewise the hollow, 
multiple-arch buttress dam generally 
has an upstream slope steeper than 45 
deg. 

These reinforced-concrete hollow 
buttress dams of both the slab and 
the multiple-arch types have proved 
very successful during the past fifty 
years in general, and what failures 
have occurred have probably never 
been chargeable to the type. 

Very severe climatic conditions 
have caused trouble with thin rein- 
forced concrete sections but sudden 
failures of such dams, in practically 
all cases, have been due to undercut- 
ting or penetration of water past the 
cutoff wall. 

Lack of an effective cutoff wall is 
probably one of the most common 
causes of failure of dams other than 
those of the earth or rock-fill types. 
The poor quality of the foundation 
rock under the St. Francis Dam, 
which failed in Southern California, 
should no doubt have prevented the 
selection of that site even if the con- 
struction of an effective cutoff wall 
had been possible. 

The cooperative dam here advo- 
cated, when built on a good rock 
foundation, need have no difficulty 
from upward pressure since the but- 
tress footings would not cover the 
whole natural rock surface under the 
dam. As an additional safeguard, 
holes several inches in diameter could 
be drilled near the edges of the but- 
tress footings, and slanting under 
these footings to any desired depth. 
Such holes could be backfilled with 
gravel or crushed rock. Whatever 


Resultant 


water 


water might penetrate beyond the 
cutoff wall would escape by these 
holes without developing dangerous 
upward pressure under the cutoff- 
wall footings. In some cases grouting 
of the bedrock through drill holes be- 
yond the bottom of the cutoff wall is 
of course advisable. 

When a high dam of this type is 
constructed across a canyon of trape- 
zoidal cross section, the lower part of 
the dam, near the ends, can be either 
of the same vertical curved type or 
merely an extension of the upper part 
of the high central section. In any 
case the same care should be exer- 
cised in providing an effective cutoff 
wall as is followed for the high central 
section of the structure. 

In high dams of this type, the use 
of structural steel shapes, either 
riveted or welded, for the reinforcing 
in the buttress walls would afford 
convenient attachment for concrete 
forms for both the buttress walls and 
the under surface of the slab. If pre- 
ferred, multiple arches between the 
buttress walls could be used in place 
of the curved slab. I do not favor 
extremely thin sections such as have 
often been used for reinforced con- 
crete buttress dams of both slab and 
multiple-arch types—with the rein- 
forcing steel very close to the exposed 
surfaces of the concrete. 

Even with relatively heavier con- 
struction than that suggested above, 
this cooperative type of dam should 
be much lower in cost than the mas- 
sive gravity type in spite of the higher 
cost per cubic yard of concrete. An 
article by me advocating this type of 
dam was published in the May 25, 
1929, issue of Western Construction 
News, page 270. 
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Observations verify graph for water used by growing trees 


ADOLPH F. MEYER, M. ASCE, Consulting Hydraulic Engineer, Minneapolis, Minn. 


AMONG the basic tools of engineer- 
ing are empirical graphs and formulas. 
The practicing engineer must con- 
tinually check the results secured 
through the use of these tools, not 
only to retain his confidence in them, 
but also to make needed modifica- 
tions as new information comes to 
light. 

It is often desirable to know the 
depth of water used by growing trees, 
in addition to the evaporation loss 
from the leaves of the trees and from 
the bare soil or cover crops surround- 
ing the trees. These evaporation 
losses are in addition to the water 
used by the trees, and the two to- 
gether constitute evapo-transpiration, 
or consumptive use. A useful tool for 
determining transpiration the 
Meyer Base Curve which I developed 
over 25 years ago and first published 
in the ASCE Transactions for 1915 
(Vol. 79, p. 1094). 

A measure of the accuracy of this 
curve may be obtained by comparing 
transpiration values derived from it 
with the results of actual observations 
recorded in Bulletin No. 686 of the 
University of California Agricultural 
Experiment Station at Berkeley, pub- 
lished in March 1944. The ground 
in an orchard of citrus fruit trees 
was mulched to prevent evaporation, 
and irrigation water was applied 
through furrows. The transpiration 
loss was determined by frequent soil 
sampling for moisture. In Table I, 
I have tabulated only the average 
observed values and have added the 
values computed from the base curve 
for comparison. 

Evidently the transpiration values 
read from the base curve, even with- 
out the application of any coefficient, 
are close enough for practical use on 


trees of medium size, in fair condi- 
tion. Available moisture, as well 
as type and density of vegetal cover, 
must of course be considered in all 


estimates of transpiration loss. Such 
factors as these can be expressed as a 
coefficient to be applied to the base- 
curve values. 


FIG. 1. Base Curve 4 T 
of Transpiration is 
empirical graph 


March to July 


which constitutes one 
of tools of engineer- 


ing. Curve is repro- 


duced from paper by 
the writer, ‘“Comput- 


and the transpiration scale refers 


Transpiration, in inches 


ing Runoff from Rain- 
fall and Other Physi- 


~ 


to the corresponding transpiration, 


The temperature scale refers to 
mean monthly air temperature, 


im inches per month | 


cal Data,” ASCE | | 
TABLE |. OBSERVED TRANSPIRATION IN INCHES OF DEPTH 


OVER TWO ORCHARD AREAS 
Compared with values obtained from Meyer's Base Curve of Transpiration, Fig. 1. 


OBSERVED TRANSPIRATION, IN. 


TRANS- 
Test Locations AND Older PIRATION Mean 
MontTHs vigorous Younger FROM Base TEMPER- 
Coastal Zone, Orange County: trees trees Average Curve, In. ATURE* 
April .. 4 ; 1.3 1.3 1.3 1.6 59.2 
May... 1.9 1.5 1.7 1.9 62.7 
June. 2.7 1.7 2.2 2.2 67.0 
July . 3.1 1.9 2.5 2.5 71.0 
August 2.9 1.9 2.4 2.4 71.2 
September 2.4 1.7 2.05 2.1 68.6 
October . . 1.7 1.3 1.5 1.7 63.8 
Totals 16.0 11.3 13.65 14.4 
OBSERVED TRANSPIRATION, IN. TRANS- 
interior Zone, Riverside and San Excellent and Fair rrom Bass Temper- 
Bernardino Counties: good trees trees Curve, In. aturet 
April 2.0 1.4 1.7 60.0 
May. 2.6 2.1 2.0 64.1 
June 3.0 2.6 2.4 70.2 
July 3.8 3.2 2.9 76.0 
August 3.6 3.2 2.8 75.9 
September 3.0 2.4 2.2 70.7 
October 2.6 1.8 1.8 64.7 


* At Santa Anna, in degrees Fahrenheit. 


t At San Bernardino and Riverside, in degrees Fahrenheit. 


THE READERS WRITE 


New Deformed Reinforcing Bars 


To THE Epitor: The article by C. A. 
Willson in the March issue (p. 34) states: 

Usually hooks can be eliminated since better 
deformations provide improved anchorage. 

That is a dangerous doctrine, not sup- 
ported by data. It is based on misunder- 
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standing of both the bond action of de- 
formed bars and the mechanics of rein- 
forced concrete. Long-radius end hooks 
are cheap insurance against the sudden 
collapse of a member that is subject to 
high bond stresses, and are features of 


good design, whether plain or deformed 
bars are used. The article states also:; 


The study of bond in steel reinforcing bars 
goes back to 1906, .... 


It goes back much farther than that. 
Thaddeus Hyatt published tests of bond 
between concrete and iron bars in London 
in 1877. By 1906 there was an extensive 
literature on this subject. 
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Reference is made to the 238-page Bul- 
letin 71, University of Illinois Engineering 
Experiment Station, of which the writer 
is the author. It records bond tests that 
were made in 1909 on seven commercial 
deformed bars and on one special bar. 
After considering the effects of height and 
spacing of projections and the relations of 
bond, shearing and bearing stresses in con- 
crete, this conclusion was stated: 

A bar with projections extending around 
the circumference, practically perpendicular to 
the axis and having a height of, say, '/10 of the 
diameter of the bar and spaced, say, '/2 the 
diameter apart, would answer the requirements 
mentioned above. (p. 80) 

The 1950 ASTM specifications require 
for the six largest bars, ‘“‘Min. Height”’ of 
projections, 0.05 diameter. Practical 
problems of rolling-mill operation would 
demand 0.07 or more. Compare with 
0.10 in Bulletin 71. The specifications re- 
quire ‘‘Max. Avg. Spacing” of 0.7 diame- 
ter. Manufacturers would select 0.6, or 
less. Compare with 0.5 in Bulletin 71. 

The Bulletin 71 “specification” for im- 
proved deformed bars: 


1, Anticipated Mr. Willson’s conclu- 
sion that “‘less expensive pull-out tests can 
give reliable measure of bond.”’ 

2. Indicated that improved deformed 
bars would be round. 

3. Recognized that the ratio of height 
and spacing of projections to bar diameter 
was the only basis for a deformed bar of 
scientific design. ; 

4. Pointed to “projections extending 
around the circumference.” 

5. Pointed to projections ‘‘practically 
perpendicular to the axis.” 

6. Gave projection heights that differ 
only slightly from those now used. 

7. Gave spacings that differ 0.1 in., or 
less, from those now used. 

In other words, the ‘‘fine cooperation 
among government agencies, technical 
societies and producers,” referred to by 
the author, plus the expenditure of $600,- 
000, has solved again a technical problem 
that was solved at the University of 
Illinois 42 years ago. 


Durr A. ABrRAms, M. ASCE 
New York N.Y. 


Concrete Damp-Cured for Three Days Develops 
Only Fraction of Its Potential Strength 


To tHe Eprror: The paper, ‘There 
Is No Substitute for Brains—Use Them,” 
by Clyde W. Wood, in your April issue 
(p. 30) contains these statements: 


Curing time of concrete has received a lot 
of study, but in spite of the fact that it was 
definitely established in the 1920's that 
little or no hydration takes place after the 
first 72 hours, much money is still being 
spent on curing for 7 to 14 days. I recently 
was required to hold forms on a 15-ft arch 
for 14 days, which meant that my form 
costs were triple those actually needed to 
provide an equally good structure. 


My researches lead to entirely different 
conclusions. In 1917 I studied dozens of 
groups of tests of concrete strength made 
in the U.S.A. and in Europe. Without 
exception the strength of damp-cured 
concrete was still continuing at the last 
test age, which ranged from 3 months to 
9 years. (Proceedings, American Society 
for Testing Materials, 1918, Part II). 

The above report developed the ‘ 
of cement hydration” : 


S = a+ blogd 


‘law 


where 


S = unit strength of concrete 
d = age at test, days 
a, b = constants for a given set of tests, 
values depending on type of strength 
test, characteristics of cement, and 
water-cement ratio 


The increase in strength is a direct 
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function of the logarithm of the age. For 
usual damp-cured concrete, strength will 
follow that law until all cement is hy- 
drated, which may require many years 
or centuries. In this equation a measures 
the early strength (theoretically it is the 
|-day strength); 5 measures the rate of 
increase in strength. 

Subsequent data show that the above 
law holds for compressive tests up to 30 
years, and that the same law applies also 
to other measures of hydration, such as 
heat of hydration and fixed water. Data 
released 6 years ago show that interior 
temperatures at Hoover Dam had not 
reached a maximum, although the con- 
crete was then 11'/2 years old. (Closure 
by C. Rawhouser, Proceedings, American 
Concrete Institute, 1945, pp. 348-21.) 

In 1918, I showed that at 120 days 
concrete cylinders damp-cured for the 
entire period gave compressive strengths 
of the following ratios, as compared with 
similar concrete damp-cured for 3 days 
only: 


Warer-Cement Ratio 


STRENGTH 
By vol. Gal per sack Ratio 
0.65 4.2 1.8 
0.73 5.5 1.7 
0.81 6.0 2.0 
0.91 6.7 2.2 
0.99 7.4 2.8 
1.09 8.1 3.0 


Additional curing was relatively more 
effective in wet mixes than in dry (Ma- 
sonry Committee Report, Proceedings, 


American Railway Engineering Associa- 
tion, 1919). 

Concrete damp-cured for three days 
develops only one-fifth to one-third of its 


potential strength. That shows how 
much is sacrificed by limiting curing to 
three days, as advocated by Mr. Wood. 
Much of the inferior concrete so often 
seen in arid regions is attributable to too 
much mixing water plus inadequate cur- 
ing. Here minimum curing should be 
28 days; if the hot months are encoun- 
tered, curing should be continued for 60 
to 90 days. Each additional day pays big 
dividends in avoiding shrinkage stresses, 
cracks and crazing. 

Durr A, ABprams, M. ASCE 
New York, N. Y. 


Many Airfields Still Satisfac- 
tory for Military Operations 


To tHe Eprror: In reference to the 
article in the April issue of Crvit_ ENGr- 
NEERING, ‘“‘Modern Military Aircraft 
Change Airfield Design Concepts,” by 
General Newman and me, I would like to 
add the following comments. 

It was not meant to imply in the article 
that progress in aeronautical design has 
made all military airfields obsolete. This 
is only true in the case of certain airfields 
where heavy loads and high contact pres- 
sures have necessitated reconstructing or 
reinforcing of existing pavements. Many 
installations are still satisfactory for mili- 
tary operations. 

On page 35, Fig. 2, the 50“ curve on the 
left is for 100 psi, not 150 psi as indicated. 
In the second paragraph under “‘Runway 
Lengths,” on page 38, only the ground- 
run characteristics of aircraft are found 
in the handbooks, Flight Operating In- 
structions, which are published for each 
aircraft. The safety factors and a de- 
tailed description of the USAF method 
of determining runway lengths were pub- 
lished subsequent to the preparation of 
the article. (USAF Regulation 86-5, 
prepared by M. Weinroth, M. ASCE.) 

I should also like to express my ap- 
preciation to the individuals who assisted 
in the preparation of the material on 
which the article is based: Prof. S. J. 
Buchanan, M. ASCE, Texas A. & M. 
College, for Fig. 2; T. B. Pringle, M. 
ASCE, Office, Chief of Engineers, for Fig. 
5 and other data; J. L. Mills of my office 
for collection of data and drafting; and 
Dr. F. L. Meara, M. ASCE, of my office 
for editorial assistance. “ 


H. E. Brown, Lt. Col., CE 
Command & General Staff 
College 
Ft. Leavenworth, Kans. 
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trees lined the shore; and for finding elevation 
from the crest of the Falls to the waters be- 
r low. Two kytoons, 8 feet long, 4 feet wide, were 
| lashed together, with a third riding above the 
oan te center. This gave enough lift to support a 
, weighted sounding line, threaded through a 
| 4 pulley on the underside of the kytoon. One 
man maneuvered the captive kytoons; another 
manipulated the sounding line. Transitmen, 
signaled by walkie-talkie, placed the weight at 
the exact spot on the river bottom. 


i 44 parties, who shot the pennant on their tran- | used where the channel was narrow or high 


Gurley on the Team 


“This survey was made possible by good team- 
work,” says Everett Becker, Civil Engineer at- 
tached to the Corps of Engineers. “I’ve been 
using Gurleys ever since I learned to use a 


transit; was glad to have Gurley on the team.” 
BY You may never have to chart the floor of a 
os ot ie river or measure the height of Niagara Falls. 
ii! yol field exper But you, too, will find a Gurley Transit a valu- 
ina suRVEYORS: Send in an _ olso welcome able member of your surveying team. Bulletin 


50 gives all details. 


ence for this series. 


gestions- 
ments and svg 
your com 


— L. E. GURLEY, 518 FULTON ST., TROY, N. Y. 2 GURLEY 


Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 
Making Facilities, Aeronautical Navigating Instruments, Meteorological Instruments. 
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| Niagara’s 
Mysteries Solved 

The first accurate survey of the Niagara River 

oat bed, from its source at Lake Erie to a point 4 

i | below Niagara Falls, has been completed by 
the Buffalo District, U.S. Army Corps of Engi- 

neers. Basis for a scale model (1-360) of the i | 
eee Falls and River, built at Vicksburg, Miss., for = 

study of remedial work on the Falls, the pro- i | 
file employed almost every known sounding 
| method—and several brand-new ones. 1 | 

pre Surveying the Upper Rapids above the crest 444 

| of the Falls, where current runs 15 to 20 mph, iif 
++ 4 was the major hazard. Earlier efforts to chart qe-b-+ 

these waters proved inaccurate; and many sug- | 
+ gestions were discarded before the Engineers +++ 

4 thought of using a “flying platform.” 
Tt Flying over the spot to be sounded, a Bell “b+ 

1 | helicopter reeled out 1500 to 2000 feet of steel 
ey wire line through pulleys. An orange pennant, t+ 

attached 30 feet above a saucer-shaped lead 
Set weight, was the target. The helicopter dropped _ Sits; obtained information for computing ele- “f+. 

straight down until the weight hit the bottom vations. As many as 77 readings were made in : | 
“=. of the river. Line slackened, and then was one day, with the helicopter flying back and 4 

i | pulled taut by a light counterweight. The pilot forth in paths 300 feet apart. 
—t—F—— radioed, “Target!”, to four ground watching Kytoons (helium-filled balloons) were also —++ 4 
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NEWS 


SOCIETY 


Society and Section affairs and techni- 
cal problems of special concern to Western 
engineers were emphasized on the agendas 
of two recent West Coast Regional Con- 
ferences—the third annual meeting of the 
Pacific Northwest Conference in Portland, 
April 27 and 28, and the fourth annual 
conference of California Sections in Yo- 
semite National Park, May 3 to 5. 


Pacific Northwest Conference 


National officers speaking on ASCE 
affairs at the Pacific Northwest Confer- 
ence were President Gail A. Hathaway, 
Vice-President Fred C. Scobey, and Di- 
rector Walter J. Ryan. Discussing his 
recent trip to the international engineer- 
ing conferences in India, Mr. Hathaway 
urged the concern of engineers for such 
matters as engineering conditions abroad, 
the allocation of our 
funds for foreign 
construction proj- 
ects, and the han- 
dling of the Point IV 
Program. Mr. Ryan 
headed a discussion 
of civil defense, with 
members from Port- 
land, Seattle, and 
Spokane outlining 


West Coast Sections Study Local 


Problems in Regional Conferences 


the situation in those cities where the 
Local Sections have been active in the de- 
fense program. A motion that the Con- 
ference act as a coordinating agency or 
clearing house on problems involving civil 
defense was carried. 

In a Local Section Forum considerable 
study was given the topic of better in- 
tegration of Junior Members and stu- 
dents into Local Section activities. To 
strengthen cooperation with the Student 
Chapters, a resolution inviting the Pacific 
Northwest Conference to coordinate its 
1952 meeting with the regional conference 
of Local Sections was adopted. 

The technical program included talks 
by R. R. Clark, chief of design for the 
Portland District of the Corps of Engi- 
neers, who described the results of a long 
series of tests for cavitation effects on the 
concrete at Bonneville Dam; Colonel 
Lipscomb, of the North Pacific Division, 
who outlined plans for the Pacific North- 
west, including construction of a navi- 
gable channel from the Pacific up the 
Columbia to a point above Lewiston, 
Idaho; and Past-President J. C. Stevens, 
Portland consultant, who discussed ‘“The 
National Water Policy."’ Of wide general 
interest was a talk by James E. Travis, 
assistant manager of the Atomic Energy 


PORTLAND’S WOMAN MAYOR, the Hon. Dorothy Lee, is on hand to welcome the Pacific 
Northwest Conference. She is shown here with ASCE President Gail A. Hathaway. 
Featured speaker James E. Travis, of Atomic Energy Commission, is pictured at right. Small 
view above shows Thomas H. Campbell, conference chairman. 
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Commission, Hanford Works, Wash., and 
observer at Bikini. Outlining a basis for 
structural design to resist atomic bomb 
damage, Mr. Travis stated that struc- 
tures can be designed to withstand a blast 
not closer than half a mile. At Nagasaki, 
a reinforced concrete building remained 
with the structural frame intact at that 
distance from the explosion. He recom- 
mended a wind load of 90 Ib per sq ft 
horizontally and 70 Ib verticaily. , 

The group accepted an invitation from 
the Columbia Section to hold the 1952 
annual conference in Richland or Walla 
Walla, the time and place to be decided 
by the Section. Officers for the 1952 con- 
ference will be Guy H. Taylor, chairman; 
J. E. Travis, vice-chairman; and H. 
Loren Thompson, secretary-treasurer. 


California Conference 


More than 400 attended the three-day 
California Conference, sponsored jointly 
by the Sacramento and San Francisco 
Sections. Several phases of Society and 
Section business were discussed in an 
afternoon session. R. R. Rowe, of the 
Sacramento Section, pointed out dis- 
crepancies in boundaries of some of the 
Districts and Zones, and R. D. Dewell, 
secretary of the Sacramento Section, 
suggested streamlining collection of Local 
Section dues. Other subjects included 
in the business discussion were opera- 
tion of technical activities committees 
at Local Section level, the California 
Legislative Council, and unionization of 
engineers. ASCE President Gail A. 
Hathaway and Executive Secretary Wil- 
liam N, Carey were among Society officers 
present to speak on ASCE affairs. 

A high light of the convention was the 
annual Student Chapter Conference at- 
tended by delegates from eight colleges in 
the area. Winners in the annual student 
paper competition were Edwin E. Pyatt, 
of California Institute of Technology, 
who won first prize for a paper on “Radio- 
active Tracers in Hydraulic Studies’’; 
Richard A. Lovell, of the University of 
California, second prize; and Michael 
Degleys, of the University of Southern 
California, third prize. The University 
of Santa Clara Chapter was host to the 
group. 

California water problems were dis- 
cussed on the technical program by S. T. 
Harding, ASCE Director and consulting 
engineer of Berkeley. There is enough 
water in the state to meet future needs, 
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FEATURED technical 
speakers at California 
Conference are S. T. 
Harding (upper left), 
Neil Petree (right), 
and N. A. Bowers. 


he asserted, ‘‘provided we can afford to 
control it and convey it where we want to 
use it.’’ Stating that problems of design 
and construction have been solved to an 
extent that makes its safe to assume any 
water project can be designed and built, 
Mr. Harding termed the matter of costs 
“the greatest single problem in the future 
extension of our water development.”’ It 
is his opinion that needed projects justify 
expenditures required to build them. 

Another problem of special local inter- 
est was dealt with by Neil Petree, vice- 
president of the California State Chamber 
of Commerce and chairman of its High- 
way Committee, in a paper entitled 
“Highway Modernization.’ He stressed 
the fact that a paramount issue facing the 
state is the problem of obtaining addi- 
tional revenues for state highway con- 
struction and reviewed possible methods 
of financing. 

In a paper called ‘‘Engineering Fail- 
ures,’ Nathan A. Bowers, who recently 
retired as Pacific Coast editor of Engi- 
neering News-Record, called attention to 
the importance of such failures when they 
result in improved design. ‘‘They estab- 
lish the limits of safe design as nothing 
else can,” he declared, citing as a case in 
point the ‘‘long sequence of research on 
aerodynamic stability of suspension 
spans”’ that has resulted from the Tacoma 
Narrows Bridge collapse. 


Data for Yearbook Sought 


Early in June cards asking for informa- 
tion for the 1952 Yearbook will be mailed 
to all members, with the request that 
they be returned promptly if Yearbook 
changes in title or address are required. 
The cards should not be returned if 
changes are not needed. The Yearbook 
lists will close September 30, 1951. 
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UPADI Conference Called Example to World 


Adoption of an ad interim constitution 
for UPADI, which was one of the major 
accomplishments of the recent. Havana 
Conference (May issue, page 59), was 
hailed as “‘an act of paramount impor- 
tance” and ‘‘an example to the world” in 
a stirring extemporaneous speech by Jus- 
tiniano Posse, of the Argentinian delega- 
tion. Mr. Posse’s brief talk so inspiringly 
emphasizes the aims of UPADI and the 
limitless frontiers of science and tech- 
nology that it is repeated here. Speaking 
before the full plenary session at the 
Havana Conference with delegates from 
the engineering societies of twelve nations 
of the Western Hemisphere, he said: 

“T beg to have the floor because I think 
that the importance of the act we have 
just accomplished should not be kept in 
silence. After many years of hard work 
facing innumerable difficulties we have 
found a formula—imperfect as all human 
things are, but still a final formula of un- 
derstanding among all the countries of 
America. 

“From now on we can proclaim for the 
future that, despite the unsettled condi- 
tion of the world, despite the serious 
troubles the men on our planet experience 
in understanding each other, the Engi- 


neers of America do speak the same lan- 
guage although some of us pronounce 
it differently. We understand each other 
because we all agree in essentials based 
upon immutable formulas and principles 
under which we work together beyond 
limiting frontiers. Engineering problems 
transcend political limitations, they are 
debated on a wider field ruled only by 
nature itself. 

“For us there are no national boun- 
daries. At every moment the waters, 
winds, electrical waves and other forces 
trespass upon international frontiers and 
into the sovereignty of nations in open 
disregard of man-made laws and political 
inhibitions. Above and beyond political 
turmoil, the claims of sovereignty and the 
immutability of territories, we proclaim a 
fundamental principle: America is one; 
God made us one people in one continent 
and we must be united in the solution of 
our problems. 

“I believe, Mr. President, that we have 
just accomplished an act of paramount 
importance, one of real substance which 
will stand as an example to the world, a 
lesson to our governments. I ask, Mr. 
President, that this act be consecrated by 
the unanimous approval of the assembly.” 


Committee on Student Chapter Meets in Cleveland 


ADMINISTRATION OF STUDENT PROGRAM OF ASCE is planned by Society's Committee 
on Student Chapters meeting in Cleveland recently. Here group studies annual Chapter 
reports. Seated, left to right, are Finley B. Laverty, past-chairman; James M. Faircloth, 
chairman; and ASCE Director G. Brooks Earnest, Board Contact Member. Standing 
are Leo C. Novak, D. M. Griffith, Robert H. Dodds, and George W. Bradshaw. 
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Student Chapters Sponsor Large 
Regional Spring Conferences 


PART OF GROUP attending third postwar 
conference of Upstate New York Chapters, 
held at Clarkson College of Technology on 
April 21, is pictured in top photo. Shown 
left to right, front row, are J. Baker, Clarkson, 
B. Campbell, Union, R. Duncan, Union, R. 
Gartner, Union, and E. Colligan, Clarkson; 
second row, D. Rosoff, Clarkson, G. Decker, 
R.P.I., E. Focth, Clarkson, J. Roy, Clarkson, 
and C. Malinka, Union; third row, A. Van 
Nostrand, Clarkson, M. Friend, Clarkson, T. 
Daly, Clarkson, R. Haight, Clarkson, and B. 
Frederick, Clarkson; fourth row, R. An- 
drews, Clarkson, P. Pappalardo, Clarkson, 
D. Kelly, Clarkson, J. Hawkins, Clarkson, 
G. Smith, Clarkson, and J. Albert, Clarkson. 
F. J. Doyle, of Syracuse Chapter, received 
first prize of $25 in student paper contest, and 
D. Rosoff, of Clarkson, second prize of $10. 


ATTENDING ANNUAL CONFERENCE of 
Student Chapters in Rocky Mountain area at 
University of Wyoming are left to right, 
front row, Dean H. T. Person, Wyoming; 
Prof. W. A. Tingey, Utah State; Prof. T. O. 
Reyhner, University of Denver Faculty 
Adviser; Prof. G. Koonsman, Faculty Ad- 
viser, Colorado State; ASCE Director 
George W. Lamb and Vice-President D. V. 
Terrell, guest speakers; and Prof. L. C. 
Novak, Faculty Adviser, Colorado Uni- 
versity. In center row are D. Wright, 
treasurer, Wyoming; unidentified; J. Mer- 
rill, Utah State; unidentified; F. DeBello, 
president, Colorado University; R. H. Hahn, 
president, Colorado State; G. L. Jacobson, 
South Dakota Mines; and Prof. N. D. Mor- 
gan, Jr., Faculty Adviser, Wyoming. In 
last row are M. Harokopis, president, Wyo- 
ming; R. Greenwald, president, Denver; 
B. Wheeler, president, Utah State; J. Story, 
vice-president, Wyoming; B. Sikora, secre- 
tary, Wyoming; unidentified; unidentified; 
and Prof. E. Dake, Faculty Adviser, South 
Dakota Mines. Winners in prize paper con- 
test were D. R. Lamb, of Wyoming, and 
G. Unguren, of Utah State. 


TOTAL REGISTRATIC?! of 378 sets new record for annual Student Steel Co. Winners in annual student paper contest were G. R. 
Chapter conference of schools in Philadelphia and Lehigh Valley Koch, of Lafayette College, first prize; F. Masters, of Lehigh Univer- 
Sections—held this year at Lehigh University, with ten schools sity, second prize; and R. V. Curry, of Villanova, third prize. R.N. 
participating. Program included talk by ASCE Director Francis S. Dippy, of Swarthmore, and L. A. Orlando, of University of Pennsy)- 
Friel and inspection trip through Bethlehem plant of Bethlehem vania placed fourth and fifth. 
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NORTH CENTRAL CONFERENCE OFFICERS study calendar of events on the agenda of 1951 


meeting at University of Dayton. 


These are, left to right, D. E. Grimme, treasurer; R. G. 
Shell, secretary; and G. T. Vance, president. 


ASCE Local Sections Are Active in Defense Program 


Civil defense activities of ASCE Local 
Sections—initiated last November at the 
suggestion of the Society—were reviewed 
at a recent Federal Civil Defense Confer- 
ence held at the Statler Hotel in Wash- 
ington. In response to the Civil De- 
fense Administration’s invitation to the 
Society to be represented at the confer- 
ence, Frank L. Weaver, Director of the 
Society and ASCE delegate to the con- 
ference, summarized the defense activities 
of the Sections for the information and 
record of the conference. 

He stated that, ““To date about one- 
half the Local Sections have reported on 
their activities. All of those reporting 
state that their Sections are now working 
with the local civil defense authorities. 
The returns indicate a goodly percentage 
giving specific attention to shelter areas, 
the protection of utilities, including 


Engineering Foundation 


Reports on Its Research 


Progress on fourteen research projects 
carried out under sponsorship of Engi- 
neering Foundation during the past fiscal 
yearisreported. For the support of these 
projects, the Foundation made grants 
totaling $25,500 and industry and others 
contributed $967,045. 

Three of the five current civil engineer- 
ing projects are conducted by well- 
established councils, which support re- 
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dams, and to plans for damage control.”’ 

Pointing out that the Local Sections 
“constitute reservoirs of men who are 
well organized and uniquely equipped 


. by training and experience for assistance 


in civil defense, and especially in the vital 
fields of construction and utility services,” 
Mr. Weaver noted that, ‘In addition to 
the activities of the Local Sections as 
organized groups, a large number of the 
members are employed individually, in 
all levels of rank, in vital defense ser- 
vices.” 

In conclusion, he suggested “‘that it 
would be a step in the more effective use 
of our Society and its members if the 
Federal Civil Defense Administration 
would particularly call to the attention 
of its local officials the ready availability 
of these local organizations and _ their 
desire to assist.” 


search at six universities. Work reported 
by the Council on Reinforced Concrete 
includes bending and axial-loading tests, 
shear and diagonal tests, and tests on 
large stepped columns. These and other 
tests under way are expected to aid the 
Council in attaining its major objective 
the development of a workable theory and 
the formulation of a new code for the de- 
sign of reinforced-concrete structures 
based on experimental data, to replace 
the empirical methods that have been 
used for many years. 

Recent work by the Column Research 
Council has provided much new and 


valuable information on the buckling of 
columns, beams, and channels—informa- 
tion that is eventually expected to im- 
prove the design of compression members 
in buildings, bridges, and other struc- 
tures. 

Although the Research Council on 
Riveted and Bolted Structural Joints has 
been in existence only four years, the re- 
sults of its work, particularly on the ad- 
vantages of high-strength bolts instead of 
rivets in building construction, are said to 
be already evident. ‘In the usual con- 
struction of a large office or apartment 
building or a hotel,’”’ W. C. Stewart, 
chairman of the Council, points out, ‘‘the 
structural sections are bolted together 
temporarily, and as the riveting pro- 
gresses the bolts are replaced by rivets. 
Thus there is the expense of putting the 
bolt in, taking it out, and replacing it 
with a rivet. Money can be saved if the 
original bolt can be left in place, and 
studies by the Council indicate that this 
is a safe procedure if high-tensile bolts are 
used and if the holt is properly tightened.” 


Changes in Chicago Office 
of ESPS Are Announced 


Leave of absence. has been granted 
Joseph R. Decker from the managership 
of the Chicago regional office of the En- 
gineering Societies Personnel Service, fol- 
lowing his recall to active duty in the 
Civil Engineering Corps of the Navy with 
the rank of lieutenant commander. Ap- 
pointment of Bonnell H. Allen as acting 
manager of the Chicago office is also an- 
nounced by the ESPS. 


EJC Issues First Report 
on Engineering Manpower 


The Engineering Manpower Commis- 
sion of Engineers Joint Council announces 
that its first report, entitled Utilizing En- 
gineering Manpower, is available. Issued 
as E.M.C. Bulletin No. 1, the report 
presents procedures to be followed in re- 
questing necessary occupational defer- 
ments ard delays for both reservists and 
non-reservists (draftees). The bulletin 
also includes a brief statement on the 
problems of both government and indus- 
try in selecting and utilizing its technical 
personnel. 

Copies may be obtained from the En- 
gineering Manpower Commission, 29 
West 39th Street, New York 18, N.Y., at 
a nominal charge of 25 cents each to cover 
the cost of handling and mailing. 
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FROM THE NATION’S 
CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


Legislation 


Only a few of the bills of interest in 
Congress have progressed beyond the 
stages reported in this column for April 
and May. 

Assignment of Claims Act. The bill 
amending this act, H.R.3692-S.998, has 
become Public Law 30. 

Defense Housing Bill, $.349, is still 
being considered by the House Banking 
Committee after having passed the Senate 
with radical changes. 

War Damage Insurance. Hearings 
have been completed on this bill, S.1309, 
and a report is being prepared by the 
Bureau of the Budget. 

Defense Production Act. Hearings are 
being held on S.1379, which would extend 
this act. 

Air Force Organization Act of 1951. 
Engineers Joint Council has recom- 
mended certain changes in this act, 
H.R.1726. These recommendations, in- 
cluding specific reference to engineering 
in designing certain professions, have been 
presented both to the Air Force and to the 
Senate Armed Services Committee which 
is engaged in drafting changes in the pro- 
posed legislation. 

Appropriations received by the Civil 
Defense Administration amount to about 
10 percent of the $400 million requested 
for the current fiscal year. Other ap- 
propriation bills are taking heavy cuts. 
The House cut $62 million from the 
$559 million proposed for the Interior 
Department. For the Independent Of- 
fices, $693 million was cut from the 
$6,837 million requested. Hearings are 
now under way on a military budget 
calling for $40 billion for the 1952 fiscal 
year and $21 billion to be spent in sub- 
sequent years. 


NPA Construction Controls 


During May drastic changes have been 
made in NPA Order M-4 dealing with 
construction. This order which hereto- 
fore applied largely to commercial build- 
ing construction was amended to cover 
almost the entire construction: field, 
including single-family dwellings costing 
over $35,000. In general, a license is 
now required for any project using over 
25 tons of steel. The construction of 
some types of structures is prohibited 
entirely. Certain exemptions remain in 
effect principally in connection with main- 
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Field Representative ASCE 


tenance and repair, alterations not exceed- 
ing $5,000 in twelve months, recon- 
struction following fire or disaster where 
not over 25 tons of steel is required, con- 
struction for certain defense agencies, 
and facilities for which certificates of 
necessity have been issued. 

The amended Order M-4 prohibits 
persons after October 26, 1950, from 
commencing “construction of any build- 
ing, structure, or project to be used for, 
or in connection with, any of the pur- 
poses specified, as set forth in Section 15 
of this order."’ Section 15 lists the pro- 
hibited construction as outdoor advertis- 
ing signs, and “‘all buildings, structures, 
or projects to be used for, or in connection 
with any recreational, amusement, or 
entertainment purpose, whether public or 
private...’’ Sections 16 and 17 list 
those types of buildings, structures, and 
projects which require NPA authoriza- 
tion ‘before construction can begin, as 
banks, community buildings, personal 
service buildings, hotels and motor 
courts, office and loft buildings, printing 
plants, structures for distribution or sale 
of wholesale and retail consumer goods, 
warehouses, residences costing over 
$35,000, apartments of more than three 
stories, radio and television broadcasting 
projects, and all public and private build- 
ings requiring over 25 tons of steel. 

Persons desiring to construct projects 
falling in the categories mentioned ‘‘may 
apply for a NPA authorization to com- 
mence such construction.”” The applica- 
tion must be made on NPA Form NPAF- 
24, copies of which are at all field offices 
of the Department of Commerce, and be 
filed at the field office ‘‘in the region of 
the site of the proposed construction.” 

Engineers’ and architects’ detailed plans 
and specifications, which are required to 
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be submitted with the application, must 
be simple and give evidence that substi- 
tutes for critical materials have been in- 
corporated to the maximum extent prac- 
ticable. Applications, which must be 
filed at one of the 30 field offices, can be 
expected to be processed in from four to 
six weeks as in the past. Final decisions 
on applications are still being made in 
Washington, but this responsibility will 
probably be transferred to the field. 

Exemptions from the provisions of the 
order are specified as maintenance, repair, 
alterations, and additions not exceeding 
a cost of 25 cents per sq ft per year, or a 
total cost of $5,000 per year, or a total 
use of steel not exceeding 25 tons. 

Although several of the basic regula- 
tions relating to the new Controlled 
Materials Plan have been issued, a pro- 
posed CMP regulation No. 6 dealing 
with construction is not yet ready. It 
will provide for CMP ratings (priority 
orders) for the steel, copper and aluminum 
needed for ‘‘programmed” projects. Such 
programs are prepared by the various 
claimant agencies designated by NPA 
from a survey of needs and within the 
amount of metals allowed by CMP 
authorities. For exampie, highway bridge 
needs will be programmed by the Bureau 
of Public Roads and submitted to the 
CMP Requirements Committee for ap- 
proval of a certain total tonnage of steel, 
etc., for a given quarter. If demands 
are too great for the material available, 
the program will be adjusted downward 
to keep within the allowed tonnage. 
Orders for materials for such programmed 
projects (either public or private) will 
have an absolute priority. CMP Regu- 
lations 1 and 3 give the basic rules of the 
Controlled Materials Plan. Several book- 
lets explaining the Plan are available from 
field offices of the Commerce Department. 

While the licensing under Order M-4 
is not integrated with the CMP system, 
a close relationship will have to be main- 
tained between the two to avoid absurd 
duplication of work. A heavy construc- 
tion job requiring special steel fabrica- 
tion, even though licensed under Order 
M-4, would have hard-stedding if it were 
not programmed for CMP help. Con- 
versely, the CMP claimant agency 
should consider the M-4 criteria in pro- 
gramming projects to avoid a duplicate 
consideration for licensing. These com- 
plexities it is expected will be worked 
out in Regulation No. 6, to be available 
in June. Advice of the Advisory Com- 
mittee named by NPA from among prom- 
inent engineers and others in the con- 
struction industry has not been sought 
in connection with these new develop- 
ments. 


Washington, D.C. 
May 25, 1951 
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Tron and Manganese, present in many 
municipal water supplies, form stains, im- 
part metallic taste, and cause clogging 
deposits. They interfere with practically 
all industrial processes, and make water 
undesirable for home use. 


Find out which of these three methods for 
iron and manganese removal best suits 
your community. Write for full informa- 
tion to The Permutit Company, Dept. C-6, 
330 West 42nd Street, New York 18, N. Y., 
or to Permutit Company of Canada, Ltd., 
6975 Jeanne Mance Street, Montreal. 


WATER CONDITIONING HEADQUARTERS FOR OVER 38 YEARS 
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District 10 Council Has 
Two-Day Conference 


Delegates from the member sections 
of the District 10 Council attended the 
annual spring meeting of the District 10 
Council in Charlotte on April 20 and 21. 
Also present to head discussion of various 
phases of Section operation and Society- 
Section relationships were William R. 
Glidden, Vice-President of the Society 
from Zone II, and Edmund Friedman, 
Director for District 10. 

All arrangements for the meeting were 
made by Col. J. Norman Pease, vice- 
chairman, and Channing B. Brown, 
secretary-treasurer for the Council. Ed- 
ward B. Rice of Raleigh, N.C., was con- 
ference chairman. 

John F. Tribble, past-president of the 
Alabama Section, was elected chairman 
for the 1952 Council meeting. In taking 
over his duties as new chairman he 
extended the invitation of the Alabama 
Section as host for the Council meeting 
next year. 


Papers in “Transactions” 
Obtainable as Reprints 


In addition to selling bound volumes of 
TRANSACTIONS, of which over 14,000 
copies are annually distributed on the 
basis of standing orders by members, the 
Society also sells individual reprints of 
TRANSACTIONS papers—a valuable 
method that is often overlooked. 
Though the cheapest purchase for a 
member is the bound volume ($2 in paper 
binding, $3 in cloth, and $4 in half leather) 
if a number of papers are desired, econ- 
omy points to the method of purchase 
of individual papers when relatively few 
are needed. 

All the papers from Volume 115 of 
TRANSACTIONS (1950) may now be 
bought separately, at prices varying from 
20 cents to $1.40 each, non-member 
prices. A regular discount of 50 per- 
cent is granted to members. 


Robert Ridgway Prize 


Recipients Announced 


Award of prizes in the annual Robert 
Ridgway Prize contest, which honors the 
memory of ASCE Past-President Robert 


be published in the July issue. 
60 (Vol. p. 356) 


Ridgway, is announced by the Metro- 
politan Section. The prizes consisting of 
Junior membership in the Society go to 
outstanding Student Chapter members in 
the eight engineering colleges in the metro- 
politan area. 

This year’s recipients are: Joseph C. 


J. Schumm, Newark College of Engineer- 
ing; Gustave J. Gustafson, Columbia 
University; Robert Dennee, Manhattan 
College; Stephen Ackerman, City College 
of New York; Jerome L. Sackman, 
Cooper Union; Alexander W. Mercil, 
New York University; and Louis J. Pig- 


Remember the dates of the Louisville Convention—June 13-15. A\n account of the meeting and some of the papers will 


Bouchard, Rutgers University; Richard nataro, Polytechnic Institute of Brooklyn. 


CRAIG P. HAZELET, PRESIDENT OF KENTUCKY SECTION (right) presents first prize of $15 to 
W. R. Webster (next him) of University of Louisville, for paper on “Sales Engineering” at recent 
joint meeting of Section and Chapters of University of Louisville and University of Kentucky. 
Other winners in annual student competition are (left to right) J. A. Howard, of University 
of Kentucky, recipient of Kentucky Section ASCE Award; C. G. Mitchell, of University of 
Kentucky, second prize of $10 for paper entitled “Concrete Revetments Along Mississippi 
River’; Barbara Beam, of University of Kentucky, third prize of $5 for paper on “Women 
as Engineers’; R. S. Edwards, of University of Louisville, Kentucky Section ASCE Prize; 
Mr. Webster; and Mr. Hazelet. Kentucky Section ASCE Prizes, consisting of Junior initia- 
tion fee in Society and price of badge, are awarded to “‘outstanding graduating senior” at 
each school. 


ATTENDING ALL-DAY SPRING MEETING OF TENNESSEE VALLEY SECTION, held at 
Kingsport, Tenn., on May 5, are (left to right) E. L. Chandler, Assistant Secretary of ASCE; 
Edmund Friedman, Director, District 10; William R. Glidden, Vice-President, Zone II; 
John C. Voorhees, secretary-treasurer of Tennessee Valley Section; and Armour T. Granger, 
Section president. Program included business and technical sessions, followed by in- 
spection trip to Boone Dam project and picnic supper. Two University of Tennessee 
students—C. H. Montague and T. J. Isbelle-—received Section’s annual awards of Junior 
membership in Society for ‘achievement.’ S. N. Smith, of Elizabethton, Tenn., was chair- 
man of spring meeting committee. 
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SANITARY SEWERS 


For more than 100 years sanitary engineers have selected 
and specified concrete pipe for sanitary sewers because 
it meets all three essential requirements: (1) strength to 
resist severe impact and to sustain heavy overburdens, 
(2) durability to render many long years of heavy-duty 


service and (3) true Jow-annual-cost economy. 


STORM SEWERS 


Concrete pipe renders outstanding service in storm 
sewers because it carries off water efficiently. Its smooth, 
interior finish provides maximum hydraulic capacity 
and resists the wearing action of abrasive matter. Con- 
crete storm sewer pipe is economical because it’s mod- 
erate in first cost, has a long life and little or no mainte- 


nance cost. That's Jow-annual-cost service. 


WATER LINES 


Concrete pipe is ideal for water lines because (1) it can 


be designed to resist high internal pressures, (2) its 
joints can be made watertight, (3) there is no tubercu- 
lation and far less incrustation to impair hydraulic 
capacity and (4) it minimizes taste, odor and dirty water 
difficulties. Its reasonable first cost, combined with 


low upkeep and long life, give low-annual-cost service. 


PORTLAND CEMENT ASSOCIATION 


DEPT. A6-13 33 WEST GRAND AVENUE, CHICAGO 10, ILLINOIS 
A national organization to improve and extend the uses of portland cement and concrete . . . through scientific research and engineering field work 
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Coming Local Section Events 


Alabama—-Summer meeting in Mobile on 
June 15 and 16. 


Central Ohio— Meeting at the Chittenden 
Hotel, June 21, at 6:15 p.m. 


Colorado— Dinner meeting at the Demo- 
cratic Club, Denver, the first Monday of 
each month. 


Columbia—Meeting in Walla Walla, 
Wash., on June 14. 


Florida—Meeting at the Seminole Hotel, 
Jacksonville, June 12, at 7 p.m. 


Georgia—Luncheon meeting at the At- 
lanta YMCA, the first Friday of each 
month, at 12:30 p.m. 


Illinois—Weekly luncheons every Friday 
at the Chicago Engineers Club, at 12 noon. 


Intermountain—Meeting in Salt Lake 
City on June 15. 


Los Angeles—Field day at Oakmont 
Country Club, Glendale, June 25, at 4 p.m. 


Miami—Dinner meeting at the Seven 
Seas Restaurant, Miami, the first Thursday 
of each month. 


Oklahoma—Dinner meeting of the Okla- 
homa City Branch in the YWCA Building, 
Oklahoma City, June 15, at 6:30 p.m. 
Meeting of the Tulsa Branch in the Cham- 
ber of Commerce Building, Tulsa, the first 
Monday of each month. 


Philadelphia—Meeting at the Engineers 
Club, Philadelphia, on June 12. 


Pittsburgh—Picnic meeting for Junior 
Members at Rose Barn, North Park, June 
15. Inspection trip to VA Hospital at 
Leech Farm, with luncheon following, on 
June 23. 


Sacramento—Regular luncheon meetings 
at the Elks Club every Tuesday, at 12:30 
p.m, 


Tennessee Valley—Dinner meeting of 
the Knoxville Sub-Section at the S & W 
Cafeteria, Knoxville, June 13, at 6:15 p.m. 


Texas—Luncheon meeting of the Dallas 
Branch the first Monday of each month, at 
the Hotel Adolphus, at 12:15 p.m. Lunch- 
eon meeting of the Fort Worth Branch, the 
second Monday of each month, at the Black- 
stone Hotel, at 12:15 p.m. 


Scheduled ASCE Conventions 


SUMMER CONVENTION 
Louisville, Ky., June 13-15 
(Board of Direction meets 
June 11-12) 


ANNUAL CONVENTION 
New York, N.Y¥., October 22-25 
SPRING CONVENTION 


New Orleans, La., March 5-7, 
1952 


€2 (Vol. p. 358) 


SPEAKERS’ TABLE AT SPRING MEETING OF WEST VIRGINIA SECTION, held recently 
in Morgantown, shows (left to right) Paul L. Holland, ASCE Director, District 6; Col. C. P. 
Hardy, district engineer, Pittsburgh District of the Corps of Engineers; W. R. Glidden, 
ASCE Vice-President from Zone II, who spoke on “Unity in the Engineering Profession”’; 
Toastmaster R. P. Davis, dean of College of Engineering at West Virginia University; R. C. 
Quinn, vice-president of Section; and Wilfred Bauknight, president of Pittsburgh Section 
Meeting was preceded by afternoon inspection trips to washing and screening plant of 
Weirton Mine Co. and new Morgantown Lock and Dam. 


News of Local Sections Briefed 


DATE ATTENDANCE PROGRAM 


Dinner meeting with Stanley Macomber, of Macomber 
Inc., Canton, Ohio, speaking on the young graduate 
engineer. 

Spring meeting. Speakers included Fred H. Jobusch, 
architectural engineer, Tucson, Ariz., who talked 
on “A Complete Multiple-Story Rigid Frame’’; 
Harry B. Rasch with Infilco, Inc., who discussed 
water treatment; Clyde E. Shields, field engineer, 
Lower Colorado River District of Bureau of Re- 
clamation, at Yuma, who reported on “‘Construction 
of Irrigation System for the Welton-Mohawk 
Division of the Gila Project’’; and Roy E. Goss, 
materials engineer, Lower Colorado River District, 
U.S.B.R., at Yuma, who outlined the laboratory 
design and control testing of construction materials. 
At luncheon featuring paper contest, Burt Struthers, 
of University of Arizona, received Section’s Student 
Award, consisting of payment of fees for Junior 
Membership and badge. John A. Baumgartner was 
appointed editor of the Arizona Section News 
Letter. 

Buffalo Apr. 17 41 Luncheon meeting with John J. Hogan, regional struc- 
tural engineer, Portland Cement Association, discuss- 
ing the Walnut Lane Bridge in Philadelphia. 

Central Apr.17 300 Joint dinner meeting with Illinois Structural Engineer- 

Illinois ing Conference. “The History of Structural Engi- 
neering” was outlined by J. I. Parcel, partner in 
consulting firm of Sverdrup & Parcel, St. Louis, 
Mo. 

Central Ohio Apr. 19 27 ~=&A progress report of the Section’s exploratory group 
on “The Increased Unity of Engineering Profession” 
was reviewed by Clarence Bowser. George Vaught, 
structural engineer with Portland Cement Associ- 
ation, gave an illustrated talk on prestressed con- 
crete. 

A panel discussion on “‘The Relation Between the 
Engineer, Architect, and Contractor’ was con- 
ducted by C. Merrill Barber, past-president of 
Section; Earl Pratt, president, Cleveland chapter, 
AGC; and Franklin Scott, member of AIA. Wen- 
dell R. Swatosh acted as moderator. 

Colorado Apr. 9 52 Dinner meeting featuring Carl N. Zangar, head of 

U.S.B.R. Photoelastic Laboratory, as principal 

speaker. Terry J. Owens, city engineer of City and 

County of Denver, reported on Denver's civil 

defense program. Orley Phillips with Phillips- 


Akron Apr. 24 


Arizona Apr. 28 


Cleveland Apr. 20 
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614 Steel H-Beam Bearing Piles 


support this 1088-foot tanker pier 


CIVIL ENGINEERING ¢ 


UNITED STATES STEEL COMPANY, PITTSBURGH 


New all-steel tanker pier, designed by Board of Harbor Commissioners, City 


of Milwaukee, Wis. Edward E. Gillen Co., Milwaukee, steel structure contractor. 


When Milwaukee’s Board of Harbor 
ommissioners designed this new tanker 
pier, they were determined to eliminate 
the periodic flooding that northeast 
storms caused in the area surrounding 
an old closed-type pier. They accom- 
plished this successfully with open-type 
construction utilizing Steel 
H-Beam Bearing Piles. Under certain 


favorable conditions, this type of con- 
struction may prove economical. 

The pier, 50 feet wide by 1088 feet 
long, consists of bents 16 feet on center. 
Each bent is constructed of nine 8-inch 
U-S’S Steel H-Beam Bearing Piles, 
capped by two 7 x 4 x %-inch angles. 
On top of the angles are 13 rows of 
stringers— 12-inch U-S°S Steel I-Beams 
spaced 4 feet on center. A 6-inch re- 
inforced concrete slab rests on top of 
the stringers. 

In place of batter piles, tension mem- 
bers were used, extending from the out- 
side pile at lake bottom to the fourth 
column at water level. Careful align- 
ment of bents was necessary and was 
accomplished by using pipe spacers and 
driving on outside columns until ten- 
sion members were taut. 

Each fender pile consists of two 
14-inch U’S’S Steel H-Beam i 
Piles 65 feet long, welded together a 
faced with wood. Two 1-inch wire 
cables, three feet apart, are a 
around each fender pile and extend to 
and around each successive pile. 


Safe, Permanent Foundations 


Strong, permanent, easily-driven 
US'S Steel H-Beam Bearing Piles have 
proved their ability to provide a secure 
means of supporting foundations in un- 
stable materials of great depth. 

Their capacity for high unit loads, 
both vertical and horizontal, permits 
fewer piles and fewer driving operations 
for a given load. They are readily han- 
dled in.the field with ordinary equip- 
ment .. . easy to splice . . . eliminate 
jetting . . . withstand rough handling. 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM * UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Mar. 19 


May 8 


Mar. 20 


Mar. 29 


Apr. 


Apr. 27 


Apr. 19 


Apr. 11 


May 16 


May 


Apr. 27 


Apr. 25 


Apr. 4 


Apr. 24 


Apr. 17 


47 


158 


105 


35 


Carter-Osborn, Inc., Denver, outlined activities 
resulting in passage of the Engineers’ Registration 
Law. 

Dinner meeting with ASCE Director G. Brooks Earnest 
discussing Society affairs. 

Archie N. Carter, manager, highway division, AGC; 
presented an illustrated talk entitled, ‘“Transporta- 
tion Developments from Maine to Alaska.” 


H. C. Woods, retired engineer of Buffalo District, 
Corps of Engineers, presented an illustrated talk on 
the St. Lawrence Waterway. 


Prof. G. P. Boomsliter, of the engineering mechanics 
department, University of Florida, was principal 
speaker. 


An illustrated address on the program of the U.S. 
Forest Service was presented by Mr. Hine, of 
U.S.FS. staff. 


Joint dinner meeting with Utah State Agricuitural 
College featuring a symposium on erosion problems 
on Bear River. The symposium was conducted by 
Melvin Greaves, senior design engineer, Robert A. 
Cummings, Jr. & Associates, with participation by 
Dr. J. Stuart Williams, head of geology department ; 
Dr. O. W. Israelsen, professor of irrigation and 
drainage; James O. Henrie; Willis Barrett; and 
Jerald E. Christiansen, dean of school of engineering. 

Joint dinner meeting with Kansas University and 
Kansas State College Student Chapters. Dr. F. D. 
Farrell, president emeritus, Kansas State College, 
was principal speaker. 

Speakers included Lewis C. Coxe, commander, CEC, 
USN, who spoke on the Navy’s construction program 
in Southern California; Henry L. Wright, architect, 
who discussed the planning problems of a major 
naval air base; and William T. Wright, structural 
engineer, who talked on the development of a proto- 
type hangar for naval air stations. Meeting preceded 
by meeting of Junior Forum. 


Port Authority contributions to traffic relief in the 
midtown area were discussed by John M. Kyle, 
chief engineer for the New York Port Authority. 

Junior Branch meeting. Waldo Bowman, editor, 
Engineering News-Record, was principal speaker. 
Newly elected officers include Robert K. Lockwood, 
president; John Molloy, first vice-president; Paul 
W. Freitag, Jr., second vice-president; V. A. Smoots, 
secretary; and Joel E. Fischer, Jr., treasurer. 

August DeWinkler with Bushnell Steel Corp., ex- 
plained the fabrication and handling of steel. 

Dinner meeting. W. M. Spann, consulting engineer 
for Tuttle-Ayers-Woodward Co. of Kansas City, 
Mo., spoke on engineering registration and examina- 
tion. 

Joint dinner meeting with Boston Society of Civil 
Engineers. The Boston Central Artery was dis- 
cussed by Dr. John B. Wilbur, consultant for the 
firms of C. A. Maguire and Fay, Spofford & Thor- 
dike, and Edward C. Keane, assistant chief engineer. 


Various research projects being conducted at the 
Oklahoma Institute of Technology were described 
by Professors Thompson and Boggs of the engineer- 
ing research department there. 

Joint meeting with Rhode Island Society of Profes- 
sional Engineers. G. A. Fasold, assistant director 
of research and R. F. Turner, sales manager for 
Phillip Carey Manufacturing Co., spoke on ‘Fire 
Underwriters’ Class A Roofing.” 

J. H. Corcoran, town grading engineer, Iowa Inspec- 
tion Bureau, Des Moines, Iowa, stressed the engineer- 
ing phases of the fire underwriters’ boards and 
bureaus. 


STUDENT 
CHAPTER NOTES 


University of Hawaii 


W. J. Holmes, head of the engineering 
department at the University of Hawaii 
and Prof. J. Gardner Bennett were prin- 
cipal speakers at the inaugural meeting 
of the university's Student Chapter of 
the Society. Goro Endo, president of 
the Chapter, received the charter and 
later the student members took the 
“engineer's oath.’ Formation of the 
Chapter, authorized by the ASCE Board 
of Direction at its Houston convention, 
was widely heralded in the local press. 


ASCE DIRECTOR Sidney T. Harding (right), 
guest of honor at banquet meeting of 
University of California Student Chapter, 
receives plaque, depicting his recent ap- 
pointment as emeritus professor of irriga- 
tion, from Bernard A. Etcheverry, professor 
of irrigation and drainage. Plaque was 
made and presented by Student Chapter 
members. 


Worcester Telegram 

EDMUND G. JOHNSON, Worcester Poly- 
technic Institute Student Chapter member, 
left, takes reading from machine that tests 
weight-supporting qualities of soil, while 
Paul F. Radasch, another Chapter member, 
explains operation of machine to John J. 
Reney, secretary of Worcester Society of 
Civil Engineers during joint meeting of 
two organizations. 
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@ This beautiful asphalt highway is truly 
the “modern magic carpet” for motorists 
and road-builders alike. 

For pleasant travel there is nothing to 
equal the smooth, cushioned feel of an 
asphalt road. The unbroken, black surfaces 
are easy on the eyes; the absence of road 
glare makes driving easier and safer. 

Asphalt helps highway departments and 
contractors reach new speeds in road-build- 
ing. It is easy to lay; it sets rapidly. Aggre- 
gate already on the road or close at hand 


keeps material costs at rock-bottom low. 

Care of an asphalt road takes a mini- 
mum of time, labor, and materials. Its 
beauty has a practical side—this road is 
long-wearing and water-proof. 

Standard Oil helps road-builders even 
further through its five conveniently lo- 
cated refineries in the Midwest. Prompt 
and dependable deliveries are assured. A 
Standard Oil Asphalt Representative will 
be glad to suggest economical types of 
asphalt construction to meet your needs. 


Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Ill. 
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NEWS BRIEFS... 


Construction Activity for April 
Establishes Record for Month 


A seasonal rise in expenditures for new 
construction in April brought the total 
outlay for the month to $2,353 million, ac- 
cording to a joint report of the U. S, Labor 
Department's Bureau of Labor Statistics and 
the Building Materials Division of the De- 
partment of Commerce. Despite the fact 
that this total set a new record for the 
month, the joint agencies report indications 
that some types of construction activity 
have reached a turning point which will be 
reflected in future trends as the effects of 
materials shortages and various restrictions 
begin to appear. 

The value of work on private residential 
buildings during the month came to $911 
million—an increase of 7 percent over the 
value of residential building in March, but 
only 3 percent more than in April 1950. 
This small increase over April 1950 is at- 
tributed entirely to higher construction 
costs, since the physical volume of home- 
building activity was beginning to lag be- 
hind last year’s record volume. 

Construction of stores, restaurants, and 
similar commercial buildings was off slightly 
in April from the March level, with indica- 
tions that the building peak in these fields 
had been passed. On the other hand, the 
volume of work on new private industrial 
plants continued to rise in April, with ex- 
penditures more than double the pre-emer- 
gency volume. Total private outlays for 
new construction during the month came to 
$1,688 million, an increase of 7 percent above 
the March total and of 14 percent over April 
1950. 

Increases in public expenditures for new 
construction during the month helped offset 
the declining rate of increase in private out- 
lays. The rise in public industrial and mili- 
tary construction continued, and there were 
also seasonal increases in highway and rec- 
lamation projects. However, the volume 
of reclamation and flood control work was 
slightly under the April 1950 total, as a 


result of the deferment of projects not di- 
rectly related to national defense. 

During the first four months of 1951, new 
construction totaling almost $8.5 billion 
was put in place, in comparison with just 
over $7 billion in the corresponding period 
last year—an increase of 20 percent. Total 
private outlays of over $6.3 billion were 18 
percent above those for the same period a 
year ago, and public expenditures of more 
than $2.1 billion were up to 25 percent. 


NEW CONSTRUCTION 
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SEASONAL RISE IN construction activity 
in April over total for March and for April 
last year is shown in Department of Com- 
merce curves. 


California Plans Huge Water Development Program 


Preliminary plans for the solution of Cali- 
fornia’s water-supply problem by the large- 
scale development and distribution of state 
waters are disclosed by A. D. Edmonston, 
M. ASCE, state engineer. Under authority 
granted by the state legislature in 1947, the 
California Division of Water Resources has 
been investigating the possibility of de- 
veloping sources within the state instead of 
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diverting surplus waters from other areas 
of the West. Preliminary findings of the 
Division indicate that two areas of the 
state—the Sacramento River basin and the 
north coastal area—have available supplies 
in excess of their ultimate needs. 

In the north coastal area, according to Mr. 
Edmonston, there are more than 50 dam 
and reservoir sites “physically feasible of 


development to an aggregate reservoir 
capacity of 16,000,000 acre-ft and of produc- 
tion of more than 2,000,000 kw of electric 
power.” This, he points out, is almost 
equivalent to the power output of all the 
present hydroelectric installations in the 
state. 

In the Sacramento River basin, Mr. Ed- 
monston states, there are more than 40 
reservoir sites, with a potential storage 
capacity of 15,000,000 acre-ft that “are 
also feasible of development.” 

The plan for utilizing these sources would 
involve construction of a 675-mile canal, 
extending from the point of diversion in the 
San Joaquin delta in north-central Cali- 
fornia to its terminus as a tributary of the 
Tia Juana River in Southern California. 

Development of the plan, according to 
Mr. Edmonston, is feasible of construction. 
In addition, “‘it is believed it would have a 
first cost less than any other plan and 
could serve as a complete supplemental 
water supply for the full development of 
the south coast area and the desert areas in 
Los Angeles, San Bernardino, and Riverside 
counties.” 

The present Central Valley Project for 
irrigation, power and flood control will bring 
surplus waters from the Sacramento basin 
to the San Joaquin basin to the south by 
means of canals and a pumping plant. 
Started by the state, the project is being 
completed by the federal government. 


Professional Registration 
Laws in New York Amended 


A bill sponsored by the New York State 
Education Department, amending profes- 
sional registration laws, was passed by the 
1951 legislature and signed by the governor 
on April 6. By this amendment, the fee for 
Professional Engineer licensure has been 
reduced from $25 to $20, and the fee for 
biennial registration has been increased from 
$2 to $5. In the other professions, the 
initial licensure fee was increased instead of 
reduced because the income from licensure 
and registration was not found sufficient to 
defray the cost of these operations, including 
enforcement. The new fees are designed to 
overcome deficits and to take care of the 
rising cost of operation. 

By regulation of the Commissioner of 
Education, the fee for preliminary examina- 
tions remains at $15. The fee to be paid by 
Engineers-in-Training in order to take the 
final examination will be only $5. However, 
there has been a change in the law permitting 
candidates to retake examinations without 
additional fee. From now on, the cost of re- 
examination in one or more parts of the 
written examination will be a flat fee of $5. 
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SING every possible way to 
save construction materials, 
time and money is always important. 
Today it’s doubly so. And one of 
your best ways is with Monotubes. 
Just see the advantages you gain 
with these cast-in-place steel piles! 


MATERIALS CONSERVED 


Monotubes’ tapered design and 
cold-rolled properties not only save 
steel, but also provide unusually high 
bearing values and exceptional lat- 
eral stability. So it’s not uncommon 
to meet load-bearing requirements 
with less driving . . . or even fewer 
piles. And, because Monotubes are 
readily extendible on the job, with 
easy cut-off and simplified weld- 
splicing, further materials conser- 
vation is afforded. 


TIME AND MONEY SAVED 
You can see how materials are saved 


—plus time and money. And there 
are more economies! Monotubes’ 
taper-flute design results in faster 
driving. Lighter, standard driving 
equipment can be used on most 
jobs. And, Monotubes’ light weight 
makes handling and locating faster 
and easier. 


GET COMPLETE INFORMATION 


Send for all the interesting facts 
about Monotubes. Find out how 
their many advantages can help you 
save right at the start of your con- 
struction projects. For complete 
data, write The Union Metal Man- 
ufacturing Company, Canton 5, O. 


METAL 


Monotube Foundation Piles 
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New York Central to Build 


New Harlem River Span 


NEW FOUR-TRACK, VERTICAL LIFT BRIDGE, to be built by 
New York Central over Harlem River, is shown in architect's 
drawing. Replacing present 54-year-old bridge between Man- 
hattan and the Bronx at East 133rd Street, new steel span will 
carry-all New York Central and New Haven and Hartford trains 
using Grand Central Terminal. Totaling 2,227 ft in length, new 
structure will provide above-water clearance of 135 ft and single, 
225-ft channel for vessels instead of present two 100-ft channels. 
It will open and close in less than half the 9-minute period re- 
quired by present swing span. Starting now and scheduled for 
completion in 1954, construction will permit coordination of 
bridge and its approaches with projected city and state highway 
improvements. Costs will be in excess of $10,000,000. Design 
of project is in charge of New York Central Engineering Depart- 
ment, with New York firm of Hardesty & Hanover consultants for 
towers and machinery of lift span. 


Canadian Technical Projects Are 
Reviewed at EIC Annual Meeting 


Construction of an all-Canadian, year- 
round, deep-water channel from Lake On- 
tario to the sea was advocated as technically 
and economically feasible by J. G. Kerry, 
M. ASCE, of Port Hope, Ontario, in a paper 
on the St. Lawrence Waterway presented 
at the 65th annual meeting of the Engi- 
neering Institute of Canada, held in Mon- 
treal, May 9-11. Mr. Kerry, who has de- 
voted years of study to ice conditions of the 
St. Lawrence River, stated that such a sea- 
way can be kept free of ice by utilizing the la- 
tent heat in the deep waters of Lake Ontario. 

He also advanced a proposal for construc- 
tion of a deep water canal from Galops 
Island near Iroquois, across the St. Lawrence 
lowland to empty into the Ottawa River 
near Point Fortune. Here power could be 
developed along lines generally similar to 
Beauharnois, he pointed out. As a prelimi- 
nary step to working out the projects, Mr. 
Kerry suggested that the government be 
urged to study and record annual temper- 
ature cycles of Lake Ontario and to explore 
by accurate surveys the possibility of a cut- 
off canal connecting the two main rivers— 
the St. Lawrence and the Ottawa. 

Other speakers on the comprehensive 
technical program included Richard L. 
Hearn, M. ASCE, general manager and 
chief engineer of the Hydroelectric Power 
Commission of Ontario. Stating that On- 
tario, Quebec and New York State are al- 
ready interconnected, Mr. Hearn forecast 
“a vast network of power lines stretching 
from Manitoba on the west to Quebec on the 
east and from James Bay in the north to 
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New York State and Michigan in the south.” 
Mr. Hearn stated that studies are being 
made in several provinces of the possibility 
of further interconnections with the United 
States that would be beneficial in time of 
emergency. 

He described steam generating stations 
currently under construction by the Com- 
mission in Toronto and Windsor and the 
proposed redevelopment of Niagara Falls. 
To be known as the Sir Adam Beck- Niagara 
generating station No. 2, the proposed unit 
will operate under a 300-ft head instead of 
the present heads of 135 to 180 ft at the 
Toronto and Ontario power plants at Ni- 
agara Falls. Scheduled to be in operation in 
1954, the proposed station will have a ca- 
pacity of 450,000 kw. 

At the annual banquet, culminating fea- 
ture of the three-day program, award of 
Institute medals and prizes was made by 
James A. Vance, M. ASCE, of Woodstock, 
Ontario, retiring EIC president. Recipi- 
ents included C. R. Young, M. ASCE, dean 
emeritus of the faculty of applied science 
in engineering, University of Toronto, who 
was awarded the Sir John Kennedy Medal 
for a technical paper on ‘“‘The Legal Position 
of the Engineer.” 

The new president of the Institute is Ira 
P. Macnab, general manager of the Halifax 
Public Service Commission. New vice-presi- 
dents, also installed during the meeting, are 
J. W. Sanger, representing the Western 
Provinces; C. G. R. Armstrong, repre- 
senting Ontario; and J. B. Stirling, repre- 
senting the Province of Quebec. 


Increased Water Supply 
Planned for San Diego 


An interest-free loan of $105,000 re- 
cently approved by the Housing and Home 
Finance Agency will advance engineering 
studies and the preparation of design draw- 
ings for the completion of an impounding 
dam on Santa Ysabel Creek in the San 
Dieguito watershed. The project includes 
completion of Sutherland Dam, which was 
undertaken in 1927 and stopped the follow- 
ing year, and construction of a pipeline to 
the San Vicente Reservoir Drainage Basin. 
Located about 35 miles northeast of San 
Diego, the dam will be 1,025 ft long and 158 
ft high, and will provide a storage capacity 
of 36,724 acre-ft. 

The population of San Diego has doubled 
since 1940, and the location of many defense 
activities during the war necessitated bring- 
ing Colorado River water to the area years 
ahead of its anticipated schedule. The 
Santa Ysabel Creek is the last stream in 
the area to be developed as a source. 


Contract Given for Large VA 
Hospital in Massachusetts 


Award of an $17,737,000 contract to the 
Gust K. Newberg Construction Co., of 
Chicago, Ill., to build a 1,000-bed hospital 
at Brockton, Mass., is announced by the 
Veterans’ Administration. Located on a 
217-acre site, the 11,500,000-cu ft VA hos- 
pital will include eight medical, surgical, 
treatment, and rehabilitation buildings as 
well as staff quarters and facilities. 
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High Costs, Heavy Traffic 
Force Toll Road Return 


Tremendous increases in highway con- 
struction costs and in traffic volume are 
largely responsible for the return of toll 
roads throughout the country, according 
to the Brookings Institute. The fact that 
more than half the states have adopted 
toll roads is attributed principally to in- 
flation, restrictions on state bond issues, 
and opposition to tax increases. In addi- 
tion, the Institute finds that the present 
policy of distributing highway funds makes 
it almost impossible to obtain larger allot- 
ments for improving roads where traffic is 
heaviest. 

Findings of the Institute are reported in a 
200-page volume, Toll Roads and the Prob- 
lem of Highway Modernization, prepared by 
Wilfred Owen and Charles L. Dearing. 
Published by the Institute, 722 Jackson 
Place, N.W., Washington, D.C., the report 
sells for $2.50. 

New York is cited as one of the states 
making successful use of toll roads for im- 
portant intercity routes. Similar roads 
are also being built in New Jersey, Penn- 
sylvania, Maine, Ohio, and other Eastern 
states. 

Analyzing the Westchester County (New 
York) parkways, the Merritt Parkway in 
Connecticut, and the Pennsylvania Turn- 
pike, the report points out that returns from 
these projects vastly exceed operating costs 
even after deductions for payments on state 
loans. Trips over the Merritt Parkway in- 
volve two stops instead of the average of 39 
stops required on parallel route U.S. Route 
1,the survey shows. Most important of all, 
the fatality rate on the free lane is four and 
a half times greater than on the parkway. 

Despite the advantages of toll roads, the 
report warns that they cannot be a cure-all 
in view of the vast postwar increase in motor 
vehicles. Another disadvantage is that they 
cannot be used in congested metropolitan 
centers. None the less, the report con- 
cludes that “where federal-state cooper- 
ation on the free-road system has failed to 
achieve prompt modernization, it might be 
possible for a selective development of toll 
highways to succeed.” 


AEC to Build Uranium 
Ore Refinery in Ohio 


Early construction of a uranium ore re- 
finery and other facilities for the production 
of uranium feed materials, near Cincinnati, 
is announced by the Atomic Energy Com- 
mission. To be located on a 1,200-acre site 
near the Miami River, 19 miles northwest 
of downtown Cincinnati, the Feed Materials 
Production Center will produce uranium 
in forms suitable for use at the Commission’s 
fissionable materials production plants. 
Costs will be around $30,000,000. 

The new facilities are being designed by 
the Catalytic Construction Co., of Phila- 
delphia, and the George A. Fuller Co. will 
be the construction contractor. The Na- 
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tional Lead Co., of New York, has been 
selected as operating contractor for the 
center. 

Approximately 3,000 persons will be em- 
ployed during the peak construction period, 
and the Center will require a permanent op- 
erating force of about 1,200. Construction 
and operation of the Center will be under 
the supervision of the newly established 
Fernald Area of the New York Operations 
Office of the AEC. James F. Chandler, a 
civil engineer, has been named area man- 
ager, with temporary headquarters in Cin- 
cinnati. 


Aluminum Production Rises 
5 Percent in First Quarter 


Production of primary aluminum in the 
United States during the first quarter of 
1951 advanced 5 percent over the total for 
the last quarter of 1950, according to Donald 
M. White, secretary of the Aluminum Asso- 
ciation. The industry turned out 140,044,- 
429 lb of primary metal in March, to bring 
the quarterly total to 401,431,462 Ib, com- 
pared with 382,176,940 lb for the previous 
quarter. 

“This is about 25 percent more than was 
produced during the first quarter of 1950,” 
Mr. White reports, ‘‘refiecting the indus- 
try’s continuous efforts during the year 
to increase its production. Nevertheless, 
the combined military and civilian demand 
is still much greater than the available 
supply.” 


Dealer Service Aids 


Equipment Conservation 


TO MEET DEFENSE NEEDS for conservation 
of serviceable parts in heavy equipment 
industry, many dealers are installing facili- 
ties for lowering reconditioning costs and 
reducing shortages of parts. Problems 
involved in conservation of track rollers and 
idlers are solved by such equipment as this 
automatic welding machine which is being 
used by Peoria Tractor & Equipment Co., 
“Caterpillar” dealer in Peoria, Ill. With 
use of this unit, which is made by Leader 
Welding & Manufacturing Co., Berkeley, 
Calif., complete set of worn Caterpillar D8 
Tractor Rollers can be built up and put back 
on machine in 24 hours. 


First Aluminum Traffic Control Arches 


FLOW OF TRAFFIC OVER HEAVILY TRAVELED Delaware River Bridge between Phila- 
delphia and Camden, N. J., is regulated by eight traffic control arches, said to be the first 
such structures to be made of aluminum. Each arch holds 16 red and green signal lights 


to indicate which lanes are closed and which are open to traffic. 
ft along the 1.8-mile span, the arches make it possible to control traffic for entire length of 


bridge. Formerly there had been only two control arches, located at the bridge towers. 
Each arch is 84 ft long, 4 ft wide and 5 ft deep, and weighs 8,700 lb. They are man 
of Alcoa aluminum by Pittsburgh-Des Moines Steel Co. 
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tax savings for the future 


Three billion, two hundred and fifty million 
doliars*—that’s what it will take to foot the bill 
for new water system construction so urgently 
needed by the American people during the next 
ten years! 


For the thousands of communities that must carry a 
share of this additional investment, the vital need for 
water system expansion is most unwelcome at this time 
in the face of constantly rising costs. 


This means that, wherever possible, water works 
officials will be called upon to keep an exceptionally 
close watch on expenditures . . . to see that the money 
laid out for new systems brings the greatest possible 
return to the taxpayer. 


Since a sizable part of the cost of any water system 
involves the supply and distribution lines, an important 
question to be answered by these officials will be: ““Which 
pipe will give the greatest return from this portion of 
our investment?” 


Thousands of communities have already found the 
answer to this question in Transite Pressure Pipe. 


A threefold warranty of economy is built into every 
length of Transite Pressure Pipe ... the modern pipe 


developed by Johns-Manville through research and en- 
gineering to carry water more efficiently: 


1. Long service life . . . because Transite Pipe is made of 
three inherently corrosion-resistant materials—asbestos, ce- 
ment and silica—and is steam cured under pressure by a 
special Johns-Manville process which assures maintained 
strength in service. Carefully kept records of performance in 
highly corrosive soils prove that conditions which seriously 
weaken other pipe materials have little effect on Transite. 


2. Low operating costs . . . because Transite Pipe has a 
smooth interior surface which provides a high water-carrying 
capacity (C=140). Moreover, because Transite cannot tuber- 
culate, this high carrying capacity remains high through 
the years. Pumping costs, as a result, stay low. Delivery of 
a full volume of water at lowest operating cost is assured. 


3. Maximum water economies . . . because Transite Pipe 
has tight, yet flexible joints that stay tight in service. These 
joints absorb vibration and soil stresses, cut down on costly 
underground water leakage. This is especially important 
today when water supplies in many localities must be con- 
served to the limit to meet constantly increasing water 
consumption. 


In addition to these assurances of tax savings for the 
future, Transite Pressure Pipe offers many immediate 
economies, such as important savings in time and money 
during installation . . . further sound reasons why it will 
pay you and your community to specify Transite for 
the greatest return from your pipe investment. 


*From THE WALL STREET JOURNAL, May 26, 1950 


For complete information write Johns-Manville, Box 290, New York 16, N. Y. 


TRANSITE PRESSURE PIPE 
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INNOVATION IN DESIGN OF PATROL WALK for recently completed Battery Park Under- 
pass permits saving of 2 ft 8 in. in net width of Underpass for its entire length. Wall (shown 
at left) separating the two roadways alternates on one edge of walk, then on the other, so 
that one patrolman can police both roadways. 


Unique Patrol Walk Reduces Cost 


WALTER D. BINGER, M. ASCE 


of Battery Park Underpass 


Consulting Engineer, New York, N.Y. 


During the progress of the design of the 
Battery Park Underpass it was the writer’s 
good fortune, while Manhattan Commis- 
sioner of Borough Works, to hit upon an 
idea which, though original and untried, 
proved to be suited to use without experi- 
ment. It resulted in a novel form of patrol 
walk in that structure. 

The common way of patrolling a vehic- 
ular tunnel, as everyone knows, is from 
two elevated walks, one in each traffic 
lane. These may be on either side of the 
separation wall, or partition, which must 
be continuous to insure air flow in the 
direction of the traffic. Or the patrol 
walks may be on the opposing outer walls. 
In the Battery Underpass it was first pro- 
posed to build them adjacent to the parti- 
tion. 

As built, there is only a single walk. 
The partition is placed on one edge for a 
certain distance and then on the other edge 
and so on. The distances vary because 
the drive consists of a long curve of dif- 
fering radii, between tangents. The aver- 
age length of walk on a given side of the 
partition is 120 ft. The shortest stretch 
is 98 ft; the longest 164 ft. 

At the point of change there is a cross 
wall consisting mostly of a glazed counter- 
balanced door, The engineers who were 
charged with the development of the design 
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cleverly placed these cross-over doors at 
a 60 deg angle so that by opening them only 
30 deg the patrolman can continue to 
walk in a straight line. 

A patrolman thus inspects alternate 
traffic lanes about every 120 ft. Even at 
the snail’s pace of one mile per hour he is 
generally back in a given lane within a 
minute and a half after he leaves it. Also, 
for the greater part of the 2,700 ft of the 
tunnel’s length, he can see far enough so 
that the entire section next but one ahead 
is visible. Only on the outer edge of a curve 
is his vision somewhat restricted. 

The result of this design innovation is 
twofold. First, there is a saving of 2 ft 
8 in. of net width of the Underpass along 
its entire length. Second, there is an 
obvious, though perhaps indeterminate, 
reduction in the number of patrolmen re- 
quired for policing. It may cut the number 
in half. 

The question naturally arises as to what 
limitations the system may have which 
would render it useful only in special cases. 
The writer sees none but perhaps some will 
develop. 

Opened in April 1951 (May issue, page 
68), the Underpass was designed and super- 
vised by engineers in the office of Robert 
F. Wagner, Jr., president of the Borough 
of Manhattan. 


Philadelphia Plans New 
Industrial Land Use 


As the culmination of a five-year study 
of industrial land use possibilities in metro- 
politan Philadelphia, the City Planning 
Commission reports a plan that will provide 
50 percent more space within the city limits 
for expanding manufacturing needs. Ac- 
cording to the report, made public by 
Edward Hopkinson, Jr., commission chair- 
man, rearrangement and more efficient use 
of the land already available in the city will 
increase the area available for general manu- 
facturing from 6,400 to 12,800 acres, suffi- 
cient to meet needs for the next 30 years. 

The proposal calls for replacing scattered 
factories with concentrated plant locations 
in reserved industrial districts to be created 
in several areas—principally sections of 
Northeast Philadelphia, the Aramingo sec- 
tion of North Philadelphia, and the re- 
claimed Eastwick section in the southwest- 
ern part of the city. Placing various types 
of industry in districts best suited to the 
particular needs of the industry, according 
to the report, will provide opportunities for 
industrial employment in every section of 
the metropolitan area. 

The large increase in industrial land re- 
quirements as compared to industrial em- 
ployment is attributed to “increased mech- 
anization, greater use of one-story build- 
ings by mass production industries, and 
greater need for parking and recreation 
areis, and landscaping.” 


Larse Aluminum Plant to 
Be Built in Washington 


To meet the need for increased aluminum 
production for defense requirements, the 
Aluminum Company of America will build 
a new aluminum smelting plant with an 
annual capacity of 170,000,000 Ib, at 
Wenatchee, Wash. Construction of the new 
works will start immediately, with produc- 
tion of aluminum scheduled to begin within 
15 months. 

Recent negotiations between the com- 
pany, the Bonneville Power Administra- 
tion, and the Public Utility District of 
Chelan County assure provision of the 
necessary electric power for operation of the 
plant. 


Geological Survey Sets Up 
District Office at Topeka 


Establishment of a new district office of 
the Surface Water Branch of the U. S. Geo- 
logical Survey at Topeka, Kans., to direct 
cooperative federal-state surface-water in- 
vestigations in the state is announced by 
the Department of the Interior. District 
engineer of the new office will be Jacob B. 
Spiegel, M. ASCE, who has served in Survey 
offices in Arizona, Colorado, Iowa, and 
Kansas since 1914. 
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highway 


Asphalt 


New Jersey Specifie F A 


resurfaced with a two-course 
Fine-Aggregate Bituminous 
Concrete pavement by Eastern 
Engineering Company of 
Atlantic City. 


White Horse Pike is one of New Jersey’s 
busiest east-west highways, linking Camden 
with Atlantic City, world-famous ocean re- 
sort. When a large mileage of the Pike 
called for resurfacing, the State specified 
Fine-Aggregate Bituminous Concrete pav- 
ing, commonly knownas FABC. Year after 
year, this dense, rugged, joint-free type of 
hot-mix paving has been constructed on im- 

rtant streets and highways throughout the 

tate. Its ability to absorb punishing im- 
act with a minimum of maintenance has 
vecome well-established. 

A factor which many of New Jersey’s 


FABC projects have had in common through 
the years has been the use of Texaco Asphalt 
as binder in the mix. Produced from selected 
crudes under skilled supervision by the most 
modern refining methods, this asphalt has 
served road builders of New Jersey for more 
than 40 years. A Texaco-paved street in 
Newark continues to give satisfactory serv- 
ice after 43 years. 

Helpful information on Asphaltic Concrete, 
as well as the various other types of asphalt 
construction for roads, streets and airports, 
is presented in two booklets, which may be 
obtained free by writing our nearest office. 


THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42nd Street, New York City 17 
Boston 16 Chicago4 Denver1 Houston1 Jacksonville 2  Philadelphia2 Richmond 19 
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Building Research Congress to 
Be Held in London in Fall 


Invitations to attend the Building Re- 
search Congress, to be held in London from 
September 11 to 20, have been accepted by 
more than a thousand civil engineers, build- 
ers and others concerned with problems of 
building materials and structures. Arranged 
by the United Kingdom Scientific Mission 
in response to widespread post war interest 
in research in building materials, the con- 
gress will be the first of its kind ever held in 
Great Britain. 

Details may be obtained from the Organ- 
izing Secretary, Building Research Congress 
1951, Building Research Station, Watford, 
Herts, England. 


Record Iron Ore Imports in 
1950 Bolster U.S. Supply 


The largest amount of iron ore ever 
imported—nearly 9,200,000 net tons—came 
into the United States last year from 15 
foreign countries, according to the American 
Iron and Steel Institute. This amount, 
which exceeded the 1949 total by about 
1,000,000 tons, constitutes approximately 
8 percent of the domestic production of 
iron ore, or double the proportion to domes- 
tic ore in 1946. 


With numerous foreign mines being de- 
veloped, continued expansion of imports 
is promised. In addition to Venezuela, 
which recently sent its first cargo of iron 
ore to the United States, work is being done 
on newly prospected deposits in Africa, 
Chile, Canada, and Labrador. The largest 
foreign sources of iron ore last year were 
Chile, Sweden, and Canada-Newfoundland 
in the order named. 


Advance Planning Funds Go 
for Raritan River Clean-up 


Preliminary plans and engineering studies 
for a $29,700,000 project to clear pollution 
from the Raritan River in New Jersey will 
be made by the Middlesex County Sewerage 
Authority with an interest-free advance of 
$100,000 authorized by the Housing and 
Home Finance Agency. Pollution surveys 
of the Raritan Valley have been under way 
since 1926, and it is estimated that the river 
now carries a pollution load equivalent to a 
population of more than 1,000,000 persons. 
Water from the river and its tributaries is 
used for domestic and industrial purposes, 
despite the imminent danger to public 
health and the unsuitability of the water for 
some industrial uses. 

The present project calls for sewer and 


Large Models Advance Design of Bhakra Dam Spillway 


sewage installations, including a 22'/:-mile 
trunk-line sewer to follow generally the 
course of the river from the Borough of 
Raritan to a pumping station, to be built at J 
the junction of the river and the Washington 
Canal. The pumping station, which wil] 
have a capacity of 170 mgd, will also receive 
sewage flow from a 4'/,-mile trunk sewer to 
be built along the course of the South River. 

From the pumping station the sewage will 
be carried through a large force main to a 
treatment plant with a capacity of 95 mgd 
to be built near Raritan Bay. After primary 
treatment and chlorination the effluent will 
be discharged through a submarine outfall 
sewer with multiple outlets extending about 
two miles into the bay. 


President's Safety Conference 
Scheduled for June 13-15 


This year the President’s Highway Safety 
Conference, to be held in the Interior Audi- 
torium, Washington, D. C., June 13 through 
15, will be built on the original 1946 pattern 
of developing committee reports during the 
actual meeting. Though the general theme 
of the conference will be the relationship 
between highway safety and the national 
emergency, the agenda will consider ways of 
carrying the Action Program into the states 
and communities, obstacles that have been 
encountered in the past five years, and items 
most in need of emergency attention. 

Though not a full-scale affair, the con- 
ference will be larger than the progress 
report meetings of 1948 and 1950. The 
Committee on Organized Public Support 
will again be headed by Harold P. Jackson, 
with Dr. John W. Studebaker as vice-chair- 
man and Paul H. Blaisdell as secretary. 


Inventory of Construction 
Equipment Proposed by AED 


A nation-wide survey of construction ma- 
chinery and trained personnel to determine 
“the nature and ownership” of available 
construction equipment, and location of 
trained operators, was urged in a recent 
resolution passed by the National Affairs 
Committee of the Associated Equipment 
Distributors. Information collected in such 
a survey would be indexed and made avail- 
able to authorized civil defense authorities 
on national, state, and municipal levels, the 
resolution states. 

Contemplated wide-scale purchases of 
construction machinery by all levels of 


government is deemed dangerous to the 
economy of the country. “In the event of 
catastrophe,” the AED states, neces- 
sary personnel and construction equipment 
could be mobilized immediately, after the 
proposed survey results are indexed, thus 
obviating the need for excessive stockpiling 
of construction equipment.” 


THREE ALTERNATIVE DESIGNS for proposed spillway of Bhakra Dam in India are under 
study at Hydraulic Research Station of East Punjab Government, Malakpur, India. Con- 
structed side by side, three models are built to scale of 1:44 and have total discharge of 100 
cfs. ASCE Honorary Member John L. Savage, retired chief designing engineer for Bureau 
of Reclamation on construction of some of world’s largest dams, recently visited the station 
in connection with the spillway experiments. Original model studies for Bhakra Dam, 
ny at — A. & M. College, were described in “Civil Engineering’ for August 
page 
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kson, 
hale. The industrial acids and corrosive fluids discharged from 
f modern factories have no effect on Vitrified Clay Pipe. Clay 


is completely immune to any form of corrosive chemical 
activity, whether it’s sewer gas, industrial waste, or the | NATIONAL CLAY PIPE MANUFACTURERS, INC. 


100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 


destructive acids found in sewage. Today, with chemistry 206 Connally Bidg., Atlante 3, Ge. 
involved in nearly half the nation’s total production, it’s tum 
more important than ever to install sewerage and drainage 

) lines that are chemically inert — proof against the acids 

1 ma- and soil conditions of today . . . and of tomorrow. Every 

able city of every size needs Vitrified Clay Pipe — the only pipe 

mn of that never wears out. 

scent SPECIFY 

ffairs 

"WRITE FOR DETAILED INFORMATION 

= : Additional information and data on 

i Vitrified Clay Pipe, Wall Coping and 

. of Clay Flue Lining sent FREE on request. 

State your specific questions. Simply 

contact the regional office nearest you. 

thus 

viling 
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RENOVATION OF BROOKLYN BRIDGE, begun early in 1950, is partly completed with 
opening to traffic of south roadway on May 2. Part of $3,317,536 reconstruction project, 
rebuilding of south roadway included addition of third lane. North roadway, which has 
been carrying all bridge traffic since start of reconstruction, has now been closed to permit a 
similar improvement, scheduled for completion by end of this year. Accelerated construc- 
tion schedule for north roadway work is made possible by experience gained in solving 
special engineering problems on first half of job. Renovation project includes removal of 
trolley tracks in center of bridge to make room for the two additional vehicular traffic lanes 
and replacing old pavement of wood blocks with steel and concrete surfacing. When re- 
construction is completed, bridge will accommodate 6,000 vehicles an hour, double its 
former capacity. D.B. Steinman, M. ASCE, of New York is consulting engineer on project, 
and J. A. Klevens Corp., of Brooklyn, contractor. 


Role of Water in Defense Production 
Studied by Pollution Control Body 


The need of industry for greater supplies 
of usable water to meet defense production 
schedules was emphasized in discussions be- 
fore the Water Pollution Control Advisory 
Board of the Public Health Service at a 
recent two-day conference in Washington 
The Board, consisting of six members ap- 
pointed by the President and representatives 
of four federal agencies, was established by 
the Water Pollution Control Act of 1948 to 
review policies and programs of the Public 
Health Service. 

Carl E. Schwob, chief of the Division of 
Water Pollution Control of the Public 
Health Service, told the Board that, while 
the pollution control program has not been 
changed in substance by defense activities, 
“the emphasis will of course be changed so 
that critical defense areas will be given 
priority over other areas in control of pollu- 
tion problems.’”’ A member of the Board, 
L. A. Danse, supervisor of materials and 
processes, Production Engineering Section, 
General Motors Corp., declared that indus- 
try must have greater supplies of good water 
immediately to fill its defense orders. It 
would be fatal to the defense effort, he said, 
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to overlook the fact that “we can’t make 
steel or anything else without water.” 

Prospects for sewage and industrial waste 
treatment plant construction were discussed 
with Jack Bilby, director of the Civil Re- 
quirements Division, Defense Production 
Administration. Asked whether materials 
would be allocated for this type of construc- 
tion, Mr. Bilby said that arrangements are 
being made to take care of water supply and 
sewage disposal needs pending the designa- 
tion of a claimant agency of the government 
for these functions. He said it is expected 
the designation will be made soon and that, 
in the meantime, the DPA staff is compiling 
necessary information on which to base allo- 
cations of materials for water resources 
projects. 

The efforts being made by industry to in- 
crease its supplies of usable water were de 
scribed by Louis Warrick, chief of the Tech- 
nical Service Branch of the Division of Water 
Pollution Control. He mentioned the $25,- 
000,000 program to fight pollution currently 
under way in Philadelphia and cited ‘waste 
guides’ which are being set up at the Public 
Health Service's Environmental Health 


Center at Cincinnati, Ohio, as potentially 
“of much help in promoting waste utiliza- 
tion or treatment and stream improvement.” 

Mark D. Hollis, M. ASCE, Assistant 
Surgeon General and chief sanitary engineer- 
ing officer of the Public Health Service, pre- 
sided as chairman of the Board. Other 
ASCE members present were T. A. Berrigan, 
chairman of the Merrimack River Valley 
Sewage Board, Boston; Harold A. Kemp, 
chairman of the Interstate Commission on 
the Potomac River Basin; A M Rawn, 
chief engineer and general manager of the 
Los Angeles County Sanitation Districts, 
Los Angeles; Melvin Scheidt, of the Bureau 
of the Budget; and N. T. Veatch, consulting 
engineer of Kansas City, Mo. 


Navy Reviews Major 
Construction Program 


Bids for a number of projects included 
in a $192,000,000 Navy program for pro- 
viding suitable airstrips for the latest type 
aircraft will be advertised during the next 
two months by the Navy Civil Engineer 
Corps. Though the major portion of the 
program is in the designing stage, it is ex- 
pected that by the end of the year con- 
tracts will have been awarded for construc- 
tion providing 31 additional Naval Air in- 
stallations with runways adequate for the 
fastest jets and other high-speed aircraft 
now being built, as well as for heavy cargo 
planes. The projects will be spread over 
15 states, with the largest at Cecil Field, 
and Fort Barrancas, Fla. 

Navy projects under way include im- 
provements to the Naval shore establish- 
ment in the Hampton Roads, Va., area. 
The major contract in the $6,500,000 pro- 
gram has been awarded to the Virginia 
Engineering Co., Inc., at Newport News, 
Va., for expansion of facilities at the Fleet 
Air Defense Training Center, Dam Neck, 
Va. Another large project consists of 
reactivation of the former Naval Advance 
Base Depot at Davisville, R. I., which will 
be the principal Naval Construction Bat- 
talion Center in the East. 

Construction of the Wajawa Gulch Tun- 
nel in Hawaii to insure an adequate water 
supply for Pearl Harbor and nearby Hono- 
lulu is nearing its final stages. Under con- 
struction for the past two years, this pro- 
ject will provide 45 mgd of fresh water 
daily for military and civilian personnel. 


American Company Gets 
New Zealand Contract 


A contract for building Rimutaka Tunnel 
on the Wellington-Wairarapa Railway in 
New Zealand has been awarded to Morrison- 
Knudsen, Ltd., of San Francisco, Calif. 
Construction of the tunnel, which will be 
5'/. miles long, is scheduled to take five 
years. 
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Two-Stage Softening Process Utilizes Horton Tanks 


Both tanks are carefully insulated 
so as to prevent heat loss during the 
softening operation. 

Specialized tank construction for 
industry has long been a regular 


Pushing their heads out of the 
Corn Products Refining Company's 
power plant at Argo, Illinois, are 
two Horton welded steel sedimenta- 
tion tanks. They were installed as 
part of a two-stage softening unit 
used to soften boiler feed water 
taken from city mains. 

Both steps in the process involve 
the precipitation of sludge through 
heating and chemical action. Water 
entering the first tank is heated to 
215 deg. Fahr. and subjected to a 
lime soda-ash treatment with a 
sodium aluminate adjunct. This 


reduces hardness to about 5 to 7 
parts per million. The water is 
then transferred to the second tank 
where a disodium phosphate treat- 
ment reduces the hardness to 1 part 
per million. Sludge collecting in the 
conical bottoms of the tanks is 
drawn off for disposal. 

These two Horton sedimentation 
tanks, which are identical in shape, 
each hold 185,000 gallons of water. 
There is a stirring mechanism in the 
top of each tank and the automatic 
sludge blow down valves are con- 
trolled by the raw water flow meter. 


thing with us. Our experience en- 
ables us to tackle any steel plate 
fabrication problem with complete 
confidence. You can benefit by 
making use of this specialized knowl- 


edge. 


Write our nearest office for more com- 
plete information or prices. There is no 
obligation. 


CHICAGO BRIDGE & IRON COMPANY 


Atlanta 3.... 
Birmingham 1 
Boston 10 


2167 Healy Bldg. 

1596 N. Fiftieth St. 
1009—201 Devonshire St. 
...2199 McCormick Bldg. 
2263 Guildhall Bldg. 


Detroit 26............1541 Lafayette Bldg. 
Houston 2... .2128 National Standard Bldg. 
Los Angeles 17..1556GeneralPetroleum Bldg. 
New York 6 3395—165 Broadway Bldg. 
Philadelphia 3. .1652—1700 Walnut St. Bldg. 


Salt Lake City 4...509 West 17th South St. 
San Francisco 4 1584—200 Bush St. 
1309 Henry Bldg. 

1647 Hunt Bldg. 

1156 Cafritz Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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Cleveland 15.... 


College Graduates Face 
Good Employment Market 


University graduates this year are enter- 
ing the best peace-time employment market 
ever known, according to Samuel H. Beach, 
director of placement at Columbia Univer- 
sity. Not only do they have a greater 
freedom of choice than ever before, but 
salaries have reached a new high. To date 
this year, there has been a 50 percent in- 
crease in the total number of full-time job 
offerings over last year, according to Mr. 
Beach. Opportunities in the engineering 
field are reported up ‘‘from 200 to 300 per- 
cent, with the supply down one-third.” 


On the other side of the ledger, Mr. Beach 
reports that students are encountering a 
“double standard” situation in interviews 
with some employers. He explained that 
this meant only the best qualified students 
are being accepted for employment if they 
are imminently liable for military service. 
Small business organizations in general are 
not considering students who expect to be 
called to military duty. f 

Salaries are up, on the average, about $25 
per month over 1950. In the technical 
fields, bachelor candidates are accepting 
offers ranging from $285 to $330 per month; 
master’s degree candidates, from $300 to 
$400; and doctoral candidates, from $450 
to $550. 


R. Robinson Rowe, M. ASCE 


“Shot bears charge!” 

“Unh-uh, they scram!"’ 

“Anyway, this one was white.’ 

“Uh-huh, but white bears are just as 
yellow as black ones. Sometimes hunters 
trace their blood stains for miles.” 

“Not my Uncle Ben. He shot one and it 
chased him up a tree. He didn’t come down 
until his partner buried the bear.”’ 

“Just a minute, Juniors,’’ pleaded Pro- 
fessor Neare. “This isn’t a Forum meet- 
ing, but a serious senior session to discuss 

juest Professor Stoop Nagle’s latest prob- 
lem.” 

“Which involved,” recalled Professor 
Nagle, ‘‘a new camp 146 yd south of the old 
one. If the bear ran 99 yd south from the 
old camp and then 47 yd east, how far was 
he, probably, from the new camp?” 

“That's what we were yelling about,” 
said Joe Kerr. “The bear was white and 
the old camp was at the North Pole, whence 
‘south’ means ‘any which way.’ I claim 
the bear charged toward the hunter at the 
new camp C, then turned at A and ran east 
on anarec to B. By triggernometry, BC = 
73.6 yd, the distance he was dragged.” 

“Unh-uh, like I said,” said Mac McMack. 
“Unless defending mate or cub, the bear 
scrams, and that’s more probable. So he 
scrammed to A’, died at B’, and was 
dragged 238 yd.” 

“Both wrong,” claimed Ken Bridgewater. 
“The North Pole is only one of an infinite 
number of possible locations for the old 
camp, all the others being near the South 
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Pole, so a south-polar setting is more prob- 
able. The first bear was chased m times 
around a polar circle of radius 280/n yd. 
For n = 1, the old camp was 2,040 yd from 
the pole, the bear ran 99 yd toward the new 
camp and east on a 1,941-yd radius to die 
66 yd from the new camp. For greater n, 
that distance wouldn't vary by more than 
the semi-diameter of the bear's tail.”’ 

“Very nice,”’ conceded Cal Klater, “‘ex- 
cept that ‘antarctic’ means ‘as far as pos- 
sible from bear country.’ The truth is that 
the old camp was at the North Pole and we 
don’t know which south was picked by the 
startled and confused bear. I figured the 
average distance from the new camp to all 
possible places the bear might have died. 
The answer in even feet is..." 

“Hold it, Cal. You've found the gim- 
mick, but, if Noah agrees, let’s share that 
part of the problem with Joe and Mac 
who've been more concerned with the 
psychoses of bears.” 

“Splendid idea, Stoop. The ursal man- 
ners of the continental bear may not be 
the manners of his thalarctic cousin. The 
polar bear might run for the nearest open 
water like a beaver. So the next assign- 
ment is to finish the last one.” 

[Cal Klaters were Richard Jenney and Flo 
Ridan (Charles G. Edson); Ken Bridgewater 
was R. E. Philleo. The Joe Kerrs outnum- 
bered the Mac McMacks by 4 percent. Guest 


Professor Stoop Nagle is John L. Nagle. 
Also acknowledged is a nearly-on-time solu- 
tion of the March canasta shuffle by A. Nuther 
Nuit. | 


FIG. 1. JOE AND MAC ran the bear both 
ways from the North Pole (N), but Ken 
claimed he started 2,040 yd from the South 
Pole (S). 


NEW IN 
EDUCATION 


A half-million-dollar plan to expand the 
teaching and research personnel and facili- 
ties of the Georgia Institute of Technology 
School of Architecture has been assured with 
a grant of $261,500 from the trustees of the 
general education board, with the balance 
of necessary funds provided by the Insti- 
tute. The expansion plan will extend over 
a six-year period. Major objectives of the 
plan are: development of outstanding gradu- 
ate program in the fields of architecture; 
establishment of a strong program in city 
planning; establishment of a research pro- 
gram in building materials and construction 
methods; and the reestablishment of a pro- 
gram in industrial design. 


* * 


Formal dedication of a new Hydrody- 
namics Laboratory and Ship Model Towing 
Tank took place at Massachusetts Insti- 
tute of Technology recently, at the open- 
ing session of a symposium on “‘Hydrody- 
namics in Modern Technology.’ The labo- 
ratory building is the first new research 
facility planned and built under the M.I.T. 
expansion and development program. 


* * 


Cornell University’s new $1,700,000 center 
for the study of engineering materials will 
commemorate two faculty members, who 
pioneered in engineering education. One 
unit, a materials testing laboratory, will be 
named Thurston Hall, in honor of Robert 
H. Thurston, who was director of the Sibley 
School of Mechanical Engineering at the 
university from 1885 until his death in 1903 
The other, a materials processing labora- 
tory, will be named for Dexter S. Kimball, 
now in retirement, who was the first dean of 
the College of Engineering. Under con- 
struction as part of a long-range engineering 
development program, the buildings are ex- 
pected to be completed in the spring of 
1953. 


In an attempt to step up the flow of mass- 
produced prefabricated housing units from 
factory to family by working out better 
methods of distribution, a year-long study 
will be conducted by the Cornell University 
Housing Research Center with a grant of 
$24,250 from the Federal Housing and Home 
Finance Agency. Under the joint direction 
of the Housing Research Center and the 
School of Business and Public Administra- 
tion, the project will have the immediate 
purpose of making more prefabricated units 
available for crowded defense areas. 


The name of Rhode Island State College 
has been changed to the University of Rhode 
Island by action of the general assembly of 
the state. 
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DECEASED 


Frank Seymour Baillie (M. '19) for many 
years president of East Lawn, Inc., Sacra- 
mento, Calif., died on March 28, at the age 
of 81. A graduate of the University of 
Michigan in 1890, Mr. Baillie worked on the 
design of rapid transit lines from Chicago 
to the Jackson Park site of the World’s 
Fair of 1893. Later he was engineer for the 
Gillette-Herzog Manufacturing Co., of 
Minneapolis, and vice-president and general 
manager of the Columbia Gold Mining Co. 
He constructed a number of ships for the 
Grant, Smith, Porter Co. during World War 
I, and in 1925 went to Sacramento as builder 
of the East Lawn Mausoleum. 


Lytle Brown (M. ’30) retired army officer 
and former Chief of Engineers, died at his 
home in Franklin, Tenn., on May 3. His 
age was 78. Upon his graduation from West 
Point in 1898, Mr. Brown was commissioned 
in the Corps of Engineers. He taught civil 
and military engineering at the academy for 
some time and in 1908 assumed charge of 
the Louisville, Ky., District office. He re- 
ceived the rank of colonel in 1917 and a year 
later was promoted to wartime brigadier 
general. During his career General Brown 
commanded many districts in this country 
and in the Panama Canal development, and 
was Chief of Engineers in Washington, 


D.C., from 1929 to 1933. He retired in 
1936, but served in advisory capacities dur- 
ing the second World War. 


Former ASCE Director 
Roy W. Crum Is Dead 


Roy Winchester Crum, former ASCE 
Director and head of the Highway Research 
Board of the National Research Council in 
Washington, D.C., died there on May 13, 
at the age of 66. A 
graduate of Iowa 
State College, Mr. 
Crum taught civil 
engineering there, 
and later was con- 
nected with the Col- 
lege’s Engineering 
Experiment Station. 
From 1919 to 1928 
he was engineer of 
materials and tests 
for the Iowa State 
Highway Commis- 
sion. He then be- 
came director of the Highway Research 
Board, serving in that capacity until the 
time of his death. He was chairman of the 
Society’s Highway Division in 1932 and 
1941 and ASCE Director from 1946 to 1949. 
He received the lowa State College Alumni 
Merit Award in 1947 and later won the 


Roy W. Crum 


Marston Medal for achievement in en- 
gineering. Recently he served on President 
Truman’s Highway Safety Conference. 


Benjamin Carl Cohen (M. ’51) consulting 
engineer of Long Island City, N.Y., died 
on April 19. He was 42 and a graduate of 
Clarkson College of Technology. During 
his career Mr. Cohen was engaged in various 
engineering capacities by the Westinghouse 
Electric & Manufacturing Co., at Chicopee 
Falls, Mass.; the War Department, at the 
Springfield, Mass., Armory; and several 
New York consulting firms. 


Harvey Girard Dimond (M. ’48) for the 
past five years chief draftsman for the Great 
Northern Railway, at St. Paul, Minn., died 
recently. He was 58. After receiving his 
degree from the University of Minnesota in 
1914, Mr. Dimond entered the employ of 
the Great Northern Railway at St. Paul, 
where he served successively as draftsman, 
assistant chief draftsman, and chief drafts- 
man. 


Peter Platter Evans (Assoc. M. '00) 
former president of the Osborn Engineering 
Co., of Cleveland, Ohio, died there on April 
25, at the age of 80. He received his engi- 
neering training at Ohio State University. 
At the start of his career Mr. Evans worked 
for several Ohio railroads. In 1895 he 
joined the Osborn Engineering Co. as as- 
sistant engineer in charge of the construc- 
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ENGINEERS’ FIELD BOOKS 


WILSON JONES Co, 


CHICAGO 24. ILL. 


KANSAS CITY ELIZABETH 
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Field Books 
Level Books 


imitation leather. 


Transit Books 
Earth Works Field Books 


Complete with Engineers’ Tables. Bound in water-proof tan 


Forms for Loose Leaf Binders Also Available 


Water Repellent Paper and Lithographing 


A complete line of Field Books for practical men and students in 
civil engineering, surveying and kindred professions. Water repel- 
lent paper and lithographing provide safety in carrying in any 
kind of weather. Line includes: 


Topographical Books 
Cross Section Books 
Mining Transit Books 


WILSON JONES CO., 
3300 Franklin Bivd., Chicago 24, Ill. 


Please send me circular on Engineers’ Field Books. 


City and State...... 


Our Dealer is:......... 
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ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO DETROIT SAN FRANCISCO 
8 W. 40th ST.| 84 E. RANDOLPH ST.| 100 FARNSWORTH AVE. 57 POST ST. 


This placement service is available to 
mS. of the Four Sounder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 

upon request. The same rule for pay- 
ment of fees applies to registrants who ad- 
vertise in these columns. All applications 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 


or $12 per annum, payable in advance. 


Register Now With Your Personnel Service! 


The Engineering Societies Personnel Service, Inc. has many out- been greater opportunity for members of the engineering profession 
standing engineering positions available throughout the United States in all its branches, mechanical, electrical, civil, mining and metal- 
and for foreign service. Make your availability known to the office lurgical, chemical, naval architecture, etc. Now is the time to find 
of the Engineering Societies Personnel Service, Inc., nearest your the opportunity you have been waiting for, but the initial step must 
home. Never before in the 30-year history of the Service has there be taken by you.—Alfred H. Meyer, Executive Director. 


ested in teaching as life’s work. Desires position 
Men Available in New York metropolitan area. C-679. 
Civm Enormveer; M. ASCE; registered engi 


neer in Florida and Michigan; over 20 years’ Crvm Enornesr; Assoc. M. ASCE; registered 
experience in administrative positions; 15 years engineer, New York State; B.C.E., Cornell Uni- 
with Michigan State Highway Department in versity; 31; 5 years varied construction experi- 
various capacities, including that of highway ence, foreign and domestic, including harbor, dam, 
planning and contract engineer. Desires posi- foundation, and earth-moving—both field and 
tion with consulting engineer with possible part- administration, 3 years industrial administration. 
nership or construction company on salary-bonus Prefers either East or foreign heavy construction. 
basis. C-675, C-680 

Project Encineer; Jun. M. ASCE; B.S.C.E.; Crvm Enorneer; Jun. M. ASCE; graduate; 
31; 9 years test and development experience professional engineer, New York State; veteran; 
with aircraft components, such as structural married; 2 years with concrete sub-contractor 
fasteners, bearings, control systems, etc. De estimating, detailing, and field supervision; 1'/: 
sires permanent sition in New York-Phila- years assistant construction superintendent for 
delphia area. C697. general contractor; 1 year structural design; | 


year detailing and estimating for structural steel 


Enoctneer; Jun. M. ASCE; 26; structural fabricator. C-681 
engineering graduate; desires to teach under- 
graduate course in civil engineering; some Civm Enoineer; Jun. M. ASCE; licensed, 


experience in design and in field work. Inter- graduate; 30; 1 year Bureau of Reclamation, 2 

_ years highway surveys; 2'/: years as estimator- 
engineer for general contractors; 3 years naval 
construction and repair. Desires position in 
Southeast United States. C-682. 


Crvm Encineer; Jun. M. ASCE; 28; mar- 
ried; B.S.C.E., M.C.E. (structures); registered 


professional engineer; 5 years’ varied experience 
including structural design, teaching experience in 
civil engineering and engineering mechanics, 
supervision of construction inspectors, reports, 
layout and surveys, administration and corre- 
spondence, structural drafting, and detailing. 

C-683. 
and architectural engineer; 
M. AS 36; married; registered engineer, 
degrees, B.S.C.E., and C.E.; 
2 2 2 years’ experience in design and ‘construction 
for the Constuction Field supervision of industrial, institutional and public 
buildings, plus office administration; presently 
employed as chief engineer. Desires permanent, 


‘ = responsible position with consulting engineering 
Construction men seek firm, preferably in the Northeast. C-684. 
ing employment and em- Younc Enotneer; Jun. M. ASCE; with 
7 B.C.E. degree and construction layout and in- 
ployers in search of talent spection experience on 2'/: million dollar pump- 
ing plant for large city, desires permanent posi- 
£ | = tion in East to layout, inspect construction, and 
will find Purkiss Per supervise the operation of municipal water- 


supply project. C-685. 


Positions Available 


Estimators, two, for general construction work 


somnel the perfect a- 
gency for joining skill to 


opportunity. Weare serv- including building structures, but not including 
road work or marine jobs. (a) One experienc 
ing major projects here not only in regard to quantities for lump sum 
bidding, but also with some experience in pricing. 
and abroad. (6) One capable of arriving at a proper list of 


quantities for pricing, but not necessarily quali- 
fied to price a bid. Salaries open. Location, 
New England—headquarters, Rhode Island. 


Y-5210. 
PLANNING TECHNICIANS, graduates from recog- 
nized college or university with major work in 


city planning, civil engineering, architecture, 
landscape architecture, or other related accept- 

ersonne able field, for work including map delineations, 
preparation of base maps, charts, graphs, sta- 
tistical research, field surveys of blighted areas, 


225 West 34th St., N. Y. 1, N. Y. miscellaneous city planning, and —+— = ¥ 
: : work. Location, Westchester County, New York. 


Surveyor Encrneer, civil graduate, or non- 
graduate thoroughly familiar with plane sur- 
veying. Must have ability to make all necessary 
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computations as well as to perform the actual 
field work. Experience in the tropics preferred 
Single status for six months. Draft exempt 
Salary, $4,560 a year, plus maintenance while 
in the field camp and $60 a month bonus. Loca- 
tion, Colombia, South America. Y-5248. 


SeweraGe ENGINEERS OR WaTeR Works 
Enorneerrs for assignments abroad in connection 
with housing and community development 
Must be United States citizens, requiring security 
clearance. Salaries open. Headquarters, Wash 
ington, D.C. Y-5256 


Crvm or SANITARY ENGtNeeR with 2 or more 
years’ experience in the design of municipal and 
industrial sanitary engineering projects. Salary 
dependent on qualifications. State salary de- 
sired. Location, Ohio. Y-5315. 


Civm Enctneer for design work on park and 
parkway development, with 5 years’ general de 
sign experience in minor structures, utilities and 
roads, with some field experience desired. Loca- 
tion, Michigan. Y-5316 


Frecp ENGINEER, civil graduate, with consider- 
able cement aggregate and general concrete test- 
ing experience, to be responsible for selection of 
ingredients, preparation, mixing, and placing con- 
crete form set-up and reinforcement. Salary, 
$7,800 a year, including subsistence and quarters. 
Location, eastern Canada. Y-5335. 


TEACHING PERSONNEL. (a) Instructor, with 
master’s degree, preferably with teaching, and 
some practical experience, to teach surveying and 
mechanics. (6) Assistant professor with master’s 
degree and teaching experience, to teach rein- 
forced concrete, structural design, and construc- 
tion. Position starts wx 1951. Loca- 
tion, upstate New York, Y-535 


Enoineers. (a) Technical consultant pref- 
erably civil or mining graduate, with some ex- 
perience in magnesium plant operation for govern- 
ment contract on remodeling magnesium plants 
(6) General civil engineer, not over 45, for general 
contractor's office, with considerable experience 
in estimating, purchasing and correlating several 
construction projects Salary, $7,800 a year. 
Location, Ohio. Y-5383. 


Civic ENGINEER, young, with some experience 
in testing materials for research project on rein- 
forced concrete. Salary, $4,000-$4,500 a year. 
Location, Washington, D.C. Y-5388. 


RicGinc Supervisor with mechanical or civil 
engineering training and at least 5 years’ machin- 
ery, piping, structural and process equipment in- 
stallation and erection experience, to take charge 
of erection of oil refining and processing equip- 
ment. Some traveling. Salary, $7,800 a year. 
Headquarters, New York, NY. y-5391. 


Enocrneers. (a) Assistant field engineer, with 
several years construction experience, to assist 
construction superintendent on airport project. 
Salary, $7,280 a year, plus subsistence. One- 
year contract. (6) Assistant purchasing agent 
who has had experience on construction materials 
such as timber, cement, sand, brick, etc. Salary, 

5,980 a year, plus subsistence. One-year con- 
tract. Location, foreign. Y-5392. 


Civm ENGrIneeR, graduate, with 3 years’ ex- 
perience in construction work for a sugar mill. 
Salary open. Location, Puerto Rico. Y-5441 


Civm ENcornerr, thorough knowledge of and 

training in hydraulics. Hydraulics design ex- 

ence in connection with cams and pipe lines. 
ation, Connecticut. Y-5520. 
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| STRUCTURAL ENGINEERS 


vancement. 


| a recent photo. 


| Engineers 


| 1000 South Fremont Avenue 


Fabricators 


Southern California 


of complete oil-refineries and chemical-plants. 
structural-steel and reinforced-concrete design. 


| personal ‘istory to our Personnel Department. 


| 
Prefer men with a degree in Civil Engineering and experience in | 
All replies will be kept confidential. 


Cc F BRAUN & CO 


Constructors 


Our expanding workload presents many opportunities for ad- 


Career Opportunity For 

| 

Positions are open in the engineering and design 
| 


Please send detailed summary of education, experience, and 


Also include 


Consultants 


Alhambra, California 


Deceased 
(Continued from page 79) 


tion of the Chagrin River Bridge, and later 
was associated with the King Bridge Co., 
Boston, Mass. Returning to the Osborn 
organization in 1900, he successively be- 
came contracting engineer, secretary, vice- 
president, and president before retiring in 
1943. 


Elmer Leroy Ferguson (Assoc. M. '23) for 
many years chief of the engineering section 
of Region 5 of the Federal Works Agency, 
at Fort Worth, Tex., died recently. His 
age was 63. Earlier Mr. Ferguson was 
drainage engineer for C. Moriarty, civil 
engineer of Sioux City, lowa; engineer for 
Ward & Taylor, Sioux City contractor; and 
drainage engineer for the Clark E. Jacoby 
Engineering Co. of Kansas City, Mo. From 
1924 to 1928 he served as sanitary and hy- 
draulic engineer for the Burns-Mc Donnell- 
Smith Engineering Co. in Kansas City, Mo., 
and Los Angeles, Calif. Later he was with 
the Public Works Administration and the 
Brown-Bellows-Columbia contracting firm. 
He also engaged in private practice. He 
attended the University of North Dakota 
and Iowa State College. 


Lewis E. Johnson (M. '()1) retired engi- 
neer of West Palm Beach, Fla., died there 
on March 18, at the age of 86. He received 
his education at the Massachusetts Insti- 
tute of Technology. From 1907 to 1916 
he designed and estimated bridges for the 
Bethlehem Steel Co., and from 1916 until 


June 195] 


his retirement in 1922 he was assistant super- 
intendent of the Bridge Department of the 
Bethlehem Steel Co. His projects included 
design of the Gokteik viaduct in Burma on 
the railroad that connects with the Burma 
Road. 


Owen Merriwether Jones (M. '13) chief 
engineer in the electro metallurgical division 
of the Union Carbide & Carbon Corp., at 
Glen Ferris, W. Va., died there on April 7. 
His age was 73. At the beginning of his 
career Mr. Jones taught engineering at Syra- 
cuse and Tulane universities; served as vice- 
president of the Michigan Northern Power 
Co.; and was designing and supervising 
engineer in the Hawk’s Nest hydroelectric 
power development and the Alloy steam 
electric station. From 1911 on he was con- 
nected with the Union Carbide Co. He was 
a Vanderbilt University graduate. 


Alfred Julius Krafft (Assoc. M. '12) con- 
sulting and designing structural engineer in 
San Francisco, Calif., died on February 17, 
1950, though word of his death has just 
reached Society Headquarters. He was 70. 
Mr. Krafft was first employed by Purdy & 
Henderson, civil engineers of Boston, Mass. 
For many years he had been a member of 
the engineering firm of J. E. Krafft & Sons. 
He was educated at the University of Cali- 
fornia and Massachusetts Institute of Tech- 
nology. 


Charles Ernest Legris (M. '36) of Rober- 
val, Quebec, Canada, died on October 2, 
1950, though notice of his death has just 
been received. He was 63. Of recent years 


Mr. Legris had been construction engineer 
for the Public Buildings Administration of 
the Federal Works Agency in Washington, 
D.C. Before that he was field engineer on 
several hydroelectric power developments 
in North Carolina; resident engineer for the 
Aluminum Company of Canada, at Arvida; 
and on flood control work for the Corps of 
Engineers in the Kansas City and St. Louis, 
Mo., districts. He was a McGill University 
graduate. 

Harry Deyoe McGlashan (M. '17) re- 
tired district engineer of the Water Re- 
sources Branch of the U. S. Geological Sur- 
vey, at San Francisco, Calif., died there on 
March 26, at the age of 72. An authority in 
the hydraulic engineering field, Mr. Mc- 
Glashan had served with the San Francisco 
Water Resources Branch from 1906 until 
his retirement in 1949. He graduated from 
Syracuse University. 

Howard Chester Means (M. '23) of Salt 
Lake City, Utah, died there on March 20, 
at the age of 75. Upon his graduation from 
the University of Illinois, Mr. Means en- 
tered the employ of the U. S. Indian Service. 
He did engineering work on the irrigation 
systems of Crow and Cheyenne Reserva- 
tions in Montana, the Shoshone Reserva- 
tion in Wyoming, and the Uintah Reserva- 
tion in Utah. Later he became chief engi- 
neer for the Utah State Road Commission 
and manager and engineer for the Utah Rock 
Asphalt Co. 

Henry Rupert John Meyer (Assoc. M. 
21) engineer for the St. Louis Water Di- 

(Continued on page 82) 
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Government of Puerto Rico 
Department of the Interior 
Bureau of Buildings 
Santurce, P. R. 


Date: May 15, 1951 


ADVERTISEMENT 


Sealed proposal will be received by the Commissioner of the Interior 
of Puerto Rico, at the office of the Board of Awards, Department of the 
Interior, Santurce, Puerto Rico, until 2:00 P.M. on September 14, 1951, 
and then be publicly opened and read aloud, for furnishing all plant, 
labor, and materials and performing all work required for the 
CONSTRUCTION OF THE GENERAL DISTRICT HOSPITAL BUILDING, 
PONCE HOSPITAL CENTER, PONCE, PUERTO RICO. 


Plans, specifications, and all pertinent contract documents may be 
obtained at: 


1. Board of Awards, Department of the Interior, 
Santurce, Puerto Rico 


2. Office of Isadore Rosenfield, Architect, 
23 West 47th Street, New York 19, N. Y. 


from the date of this advertisement until (15) calendar days before 
the date for opening bids, upon deposit in cash, money order, or 
certified check payable to the Commissioner of the Interior of Puerto 
Rico in the amount of TWO HUNDRED FIFTY DOLLARS ($250.00). 


The full amount of this deposit will be refunded to the depositor 
upon return of the above documents in good condition within a period 
of THIRTY (30) DAYS after the date of the opening of bids. 


Each proposal must be accompanied by a provisional bond in cash, 
bid bond, or certified check payable to the Commissioner of the 
Interior of Puerto Rico for not less than SIXTY THOUSAND DOLLARS 
($60,000.00). 


Special attention is called to the bidders that any bid which does 
not contain the prices written in letters and figures will be rejected, 
and that the Board of Awards reserves the right to reject any or all 
bids and to waive informalities. 


Engineer's Estimate $3,000,000.00. 


JORGE J. JIMENEZ 
Commissioner 
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Deceased 
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vision, St. Louis, Mo., died on October 21, 
1950, according to word just received. His 
age was 67. Mr. Meyer began his career 
with the U.S. Reclamation Service on the 
Milk River project in Montana. Subse- 
quently, he was engaged by the Corrugated 
Bar Co., at Buffalo, N.Y.; the Warrenton 
County (Missouri) engineer; and Swearin- 
gen & McCulloh, consulting engineers of 
Great Falls, Mont. He received his engi- 
neering degrees from the University of Mis- 
souri and Cornell University. 


Alan G. Mills (Assoc. M. '37) architec- 
tural engineer for the Southwestern Bell 
Telephone Co., with headquarters in Okla- 
homa City, Okla., died on February 21 
Except for a six-month period as draftsman 
for the American Railway Express Co., Mr 
Mills was employed by James Stewart & 
Co., contractors, from 1916 to 1921. He 
then became engineer on valuation work 


for the Missouri Pacific Railroad in St 
Louis. In 1923 he joined the Southwestern 


Bell Telephone Co., becoming architectural 
engineer in 1927. 


Alfred Neuffer (Assoc. M. '24) since 1932 
contracting manager of the Los Angeles, 
Calif., district of the Bethlehem Pacific 
Coast Steel Corp., died recently, at the age 
of 53. He was a graduate of the University 
of Cincinnati. Earlier Mr. Neuffer served 
as contracting engineer for the McClintic 
Marshall Corp. in their New York and 
Philadelphia offices. He was also engaged 
as assistant professor in civil engineering at 
the University of Hawaii. 


Blair Arthur Ross (M. '24) former na- 
tional parks superintendent and retired 
army engineer officer, died at Jackson, 
Tenn., on April 30, at the age of 62. He 
was a University of Missouri graduate, 
class of 1912. With the Corps of Engineers 
for 27 years, Mr. Ross did flood control 
work along the Mississippi River. In 1939 


he became superintendent of Shiloh Na-— 
tional Park and Smoky Mountain National | 


Park. He retired in January 1950 and 
moved to Jackson, where he made his resi- 
dence. 


Arthur Truman Safford (M. 99) con- 
sulting engineer for the Proprietors of Locks 
& Canals Co., of Lowell, Mass., died there 
on April 3. He was 83. Earlier Mr. Saf- 
ford was affiliated with the Metropolitan 
District Water Supply Commission in Bos- 
ton, Mass., and was engineer in the New 
England office of the Federal Fuel Conserva- 
tion Agency. He had been associated with 
the Locks & Canal Co. for over 50 years. He 
was educated at Williams College. 


William Hatfield Sears (M. '19) Chat- 
tanooga, Tenn., architect, died there on 
April 19, at the age of 76. He was a gradu- 
ate of the Columbia University College of 
Architecture. Mr. Sears went to Chatta- 
nooga in 1907 and became an associate in 
the R. H. Hunt Co. Later he formed a part- 
nership under the firm name of Hunting- 
ton & Sears and in 1911 established his own 
company. For some time he was connected 
with Percy Shepherd. He served as a mem- 
ber of the Tennessee Board of Architectural 
and Engineering Examiners for 27 years. 
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EERING 


NEWS OF 
ENGINEERS 


L. N. McClellan, chief engineer and direc- 
tor of Bureau of Re- 
clamation’s Branch 
of Design and Con- 
struction in Denver, 
Colo., was awarded 
a gold medal by the 
Colorado Engineering 
Council at April 18 
meeting. Called 
highest tribute of en- 
gineering profession 
in Colorado for per- 
sonal engineering ac- 
complishment, medal 
has been presented 
only four times previously since its incep 
tion in 1930. 


Clifton E. Hickok has retired as principal 
administrative analyst for the FPHA at San 
Francisco after approximately 20 years of 
government service. During his career Mr. 
Hickok has served as chief engineer and 
assistant state director in the San Francisco 
office of the Public Works Administration: 
senior public works engineer for the Na- 
tional Resources Planning Board, at Port- 
land, Oreg., and Berkeley, Calif.; and 
maintenance engineer for the Public Hous- 
ing Administration in San Francisco. He 
has also been city engineer and city man- 
ager for Alameda, Calif. 


Frank C. Wardwell, for the past eleven 
years project manager and general super- 
intendent for Stone & Webster Engineering 
Corp., in the Chicago, Ill, area, has been 
transferred to Seven Islands, Quebec, Can- 
ada. Mr. Wardwell will represent Stone & 
Webster, Sanderson & Porter, and Cover- 
dale & Colpitts, consultants to the Iron Ore 
Company of Canada on the construction 
of the Quebec, North Shore & Labrador 
Railway—a 357-mile main line railway be- 
tween Seven Islands, Quebec, and its north- 
ern terminus at Knob Lake, Labrador. 


Leslie W. Bolman is now engineer on 
heavy construction for the Shanahan Con- 
struction Co., at Ellenville, N.Y. Pre 
viously Mr. Bollman was section engineer 
on the East Delaware Tunnel for the New 
York City Board of Water Supply. 


L. N. McClellan 


B. Everett Beavin, Sr., formerly an asso- 
ciate in the engineering firm of J. E. Greiner 
Co., with headquarters in Baltimore, Md., 
has established his own professional engi- 
neering practice at Linthicum Heights, Md. 


Arthur R. Baylis recently retired as engi- 
neer of design for the Hudson & Manhattan 
Railroad Co., New York, N.Y. He will 
make his residence in Peeskill, N.Y. 


John M. Griffith, who has been chief of 
the bituminous and chemical section of the 
Flexible Pavement Branch at the Corps of 
Engineers’ Waterways Experiment Station 
in Vicksburg, Miss., has been appointed 
engineer of research for the Asphalt Insti- 
tute, with headquarters in New York City. 

( Continued on page 84) 
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Meetings and Conferences 


American Institute of Electrical Engineers. 
Headquarters for the summer meeting of the 
American Institute of Electrical Engineers will be 
Toronto, Canada, June 25-29. 


American Society for Engineering Education. 
A diversified program is scheduled for the annual 
meeting of the American Society for Engineering 
Education, including the Engineering College Ad- 
ministrative Council and the Engineering College 


Research Council, at Michigan State College, East 
Lansing, Mich., June 25-29. 


American Society of Heating and Ventilating 
Engineers. The semiannual meeting of the 
American Society of Heating and Ventilating Engi- 
neers will take place in Portland, Oreg., July 2-4 


American Society of Mechanical Engineers. 
Technical sessions, excursions, and social functions 
are scheduled for the semiannual meeting of the 
American Society of Mechanical Engineers, at the 
Royal York Hotel, Toronto, Canada, June 11-14 
The twenty-third annual conference and exhibit of 
the oil and gas power division of ASME will be held 
at the Baker Hotel, in Dallas, Tex., June 25-29. 


merica’s industrial and military strength lies in this 
scrap yard — and thousands just like it, throughout 


this great country of ours. 


You can contribute to this might by seeing to it that 
all idle scrap in your possession gets back to the mills— 
where it can produce tools, machines . . . as well as tanks, 
guns and shells to protect our future security. 

Steel is the backbone of production. By “getting in the 
scrap” now to make steel, you can add to America’s 


strength. 


Producers 
for industry and Constructo: 


LACLEDE 


STEELCOMPANY 


St. Lovis, Mo 
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News of Engineers 
( Continued from page 83) 

Sigvald Johannesson, for many years New 
Jersey State Highway Department director 
of planning, traffic, and economics, has been 
granted an honorary doctor of engineering 
degree from the University of Denmark “‘in 
appreciation of his accomplishments in rela- 
tion to public works and of his literary engi- 
neering achievements.”” He is the author of 
Highway Economics. 


John R. Hardin, division engineer of the 
Great Lakes Division of the Corps of Engi- 
neers, at Chicago, and John S. Seybold, 
South Pacific division engineer, at San 
Francisco, have been ordered to duty in the 


HERE IS DIAMOND BIT EFFICIENCY 
AT “FISH TAIL” COST 


Diamond drillers, drilling Ax, Bx and aah = 


fossiliferous Tampa limestone and heavy 
River dam site, were having slow 
formation damaged diamond 


problem was solved when they switched to 
“Biue Demons” drilled —— clay, limestone, 


Their 
Demon" Rock bits. 


shale and even concrete, with a drastic reduction in 
ing was faster, bit costs lower and round trips fewer. 


“Blue Demon" Bits now drilling millions of feet each month are de- 
signed for all sedimentary and overburden drilling where diamond bits 
can't be used. Bit sizes correspond with diamond bit sizes 
carbide facing does not shatter. . . gives longer life, more footage per bit. 
Low cost expendable blades give economic ‘on the drill" bit service. 


HAWTHORNE 

“BLUE DEMON” 

ROCK CUTTER BITS 

REPLACEABLE BLADES 
1%"-10" 


WRITE FOR ILLUSTRATED CATALOG 


Drillers on 900 drills throughout 
the world are drilling faster, with 
fewer bit changes, at drastically 
reduced drilling cost with long 
lasting Hawthorne "Blue Demon" 
Rock Bits. 

Use “Blue Demons" for diamond bit 
efficiency at “ith tail” cost in sedimen- 
tary drilling. 


© Mineral prospecting 
© Foundation testing 
® Grout hole drilling 


P.0. BOX 7366, NOUSTON 8, TEXAS 
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ut holes through rough 
. bit costs were high. 
its and was too hard for 
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Office of the Chief of Engineers, with head- 
quarters in Washington, D.C. Colonel 
Hardin will be succeeded by Col. William P. 
Trower, who has been serving as chief of the 
Chicago Procurement Office of the Corps, 
and Colonel Seybold by Col. Donald S. 
Burns, formerly district engineer, at Port- 
land, Oreg. 


Damon Runyan, consulting engineer, has 
opened his main office at 1111 Stout Street, 
Denver, Colo., with a suburban office at 
8592 West Colfax Avenue, Lakewood, Ohio. 


Thomas M. Davis has retired as senior 
highway engineer for the U.S. Public Roads 
Administration, at Portland, Oreg., after 31 
years of government service. 


Hawthorne "Blue 
lling cost. Drill- 


Tungsten 


Werner H. Gumpertz, previously consult- 
ant to the Massachusetts Commission on 
the structure of the state govermnent, has 
accepted the position 
of assistant professor 
in the department of 
building engineering 
and construction at 
Massachusetts Insti- 
tute of Technology. 
During the recent war 
Mr. Gumpertz served 
in the Army Intelli- 
gence Service and 
was in the European 
theater for three 
years. He has also 
been structural engi- 
neer in the Office of the Chief Engineer, 
EUCOM, and has been engaged in construc- 
tion engineering work in New York, Virginia, 
and Washington 


Werner Gumpertz 


C. Ken Weidner was recently appointed 
dean of the new school of engineering of the 
American University of Beirut, Beirut, 
Lebanon. Previously Mr. Weidner served 
as representative of the University of Chi- 
cago in charge of the construction of the 
Argonne Laboratories. 


Bernard R. Bogan, who has been engaged 
in civil engineering work in the Houston- 
Austin, Tex., area for the past 14 years, has 
joined the staff of H. E. Bovay, Jr., Houston 
consultants 


G. W. Bradshaw, chairman of the depurt- 
ment of civil engineering, at the University 
of Kansas, was recently elected to the City 
Commission of Lawrence, Kans. 


J. R. Tanner, John A. Langan, and Ken- 
neth R. Brown are now associates in the 
consulting firm of O’Brien & Gere of Syra- 
cuse, N.Y. 


Donald P. Roberts, previously connected 
with Frederick R. Harris Engineers, Inc., is 


now affiliated with the Harza Engineering | 


Co., with headquarters in Chicago, III. 


Brandon H. Backlund announces the es- 
tablishment of a civil engineering practice, 
with offices at 5225 Kansas Avenue, Omaha, 
Nebr., specializing in structural design. 


Richard V. Hyland, of the New York con 
sulting firm of Madigan-Hyland, was elected 
president of The Moles, New York society 
of heavy construction men, at the organiza- 
tion’s recent annual meeting in New York 
City. He succeeds 
James F. Salmon, 
New York manager 
of Arundel Corp. 
The new roster of of- 
ficers elected includes 
David Bonner, Fred- 
erick Snare Corp., 
first vice-president; 
ASCE Past-President 
R. E. Dougherty, 
New Yorkconsultant, 
second vice-presi- 
dent; George P. 
Walker, Johns-Man- 
ville Corp., secretary; and H. P. Maxton, 
Raymond Concrete Pile Co., treasurer 
J. E. Gibbons, American Surety Co., was 
elected a trustee for a three-year term. 


Richard V. Hyland 
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RING 


William Allan, dean of School of Tech- 
nology, City College of New York, has been 
elected president of the Association of Engi- 
neering Colleges of 
New York State. 
Dean Allan has been 
at City College since 
1933 and has been 
professor of civil en- 
gineering and dean of 
the Technology 
School since 1947. 
An authority in hy- 
draulics research, he 
was cO-winner two 
years ago of the Nor- 

William Allan man Medal of the 

ASCE and last year 
won the J. C. Stevens Award for his discus- 
sion of the paper, “Panama Canal—The 
Sea-Level Project: a Symposium.” 


Carl E. Green announces the establish- 
ment of Carl E. Green & Associates, con 
sulting engineers, with offices at 510 Henry 
Building, Portland, Oreg. The firm will 
specialize in civil, hydraulic, and sanitary 
engineering. Formerly he was consulting 
engineer for Cunningham & Associates in 
Portland. 


Downing B. Jenks, assistant vice-presi- 
dent and general manager of operations for 
the Chicago, Rock Island & Pacific Rail- 
road, Chicago, Ill., recently received the 
Yale Engineering Association’s award for 
achievement in basic and applied science 
He was cited ‘“‘as an engineering executive 
upholding the best traditions of Yale’s In- 
dustria! Administration Department.” 


Richard Hazen, formerly a partner in the 
consulting concern of Malcoim Pirnie Engi- 
neers, New York City, announces the open- 
ing of a consulting office in New York for 
the practice of municipal and industrial en- 
gineering. He will be located at 110 East 
42nd Street. 


Carl C. Walker, for some years chief engi- 
neer for the Jennings-Lawrence Co., of 
Columbus, Ohio, is now president and chief 
engineer. 


David W. Godat, New Orleans, La., con- 
sultant, has been appointed to the - City 
Planning and Zoning Commission of that 
city. 


Harry P. Hammond, since 1937 dean of 
the Pennsylvania State College School of 
Engineering, will re- 
tire with emeritus 
status on September 
1. Prior to his ap- 
pointment at Penn 
State, Dean Ham- 
mond served on the 
faculties of the Uni- 
versity of Pennsyl- 
vania, Lehigh Uni- 
versity, and at Poly- 
technic Institute of 
Brooklyn. He _ will 
Harry P. Hammond be succeeded by Dr. 

Eric A. Walker, direc- 
tor of the Ordnance Research Laboratory 
and professor and head of the department of 
electrical engineering at the college. 

(Continued on page 86) 
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“We Specified 
VIBER Vibrators 


Exclusively on 
this Big Job” 


Since 193) 


Dept. 18, Burbank, California 
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ONLY CONCRETE VIBRA TORS f 
Viber Company has Spent 
la Over twenty Years jp, research 
development field tests on Con- 
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News of Engineers 
(Continued from page 85) 

Kenneth C. Roberts has joined the con- 
sulting firm of Palmer & Baker, at Mobile, 
Ala. He was formerly a partner in the Vern 
E. Alden Co., Chicago. 


Ralph N. Brescia has been recalled to 
active duty in the Civil Engineer Corps of 
the Navy as assistant resident officer in 
charge of construction on the new permanent 
hospital facilities at the U.S. Naval Hospi- 
tal, St. Albans, N.Y. 

P. E. Borchers, engineering chief of the 
water supply section in the Repair and Util- 
ities Division of the Corps of Engineers, 
Washington, D. C., has retired 


WORLD FAMOUS 
“SEE-THRU” 
REAGENT HEAD 


LOW CAPACITY 


Van Rensselaer P. Saxe announces that 
his office is now located at 1701 St. Paul 
Street, Baltimore, Md. 


Arthur A. Collard, until recently head of 
the department of civil engineering at 
Rhode Island State College, Kingston, has 
joined the engineering staff of Knappen 
Tippetts Abbett Engineering Co., in New 
York City. 


Karl R. Kennison, consulting civil and 
hydraulic engineer, of Waban, Mass., has 
accepted an appointment as lecturer in civil 
and sanitary engineering at the Massachu- 
setts Institute of Technology. For many 
years Mr. Kennison was chief engineer of the 
Metropolitan District Commission in Bos- 


ton 


RATE ADJUSTABLE | 
IN OPERATION 


SIMPLE 
DESIGN 


ELECTRIC 
OR HYDRAULIC 
POWER 


Here’s important news for those who need a low cost, low capacity 
hypochlorinator . . . camps, homes, farms, auto courts, restaurants. 
The new Chlor-O-Mite now brings %Proportioneers% accuracy and 
dependability into a new low feeding range! It’s powered either 
electrically or hydraulically — and feeding rate is adjustable while 
the Chlor-O-Mite is in operation. This feeder is complete in every 
detail, easy to hook up, ready to give maximum water safety without 
any additional accessories or controls. Write today for full infor- 
mation and price of the Chlor-O-Mite. %Proportioneers, Inc.%, 


360 Harris Ave., Providence 1, R. |. 
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M. E. Wegenstein, Zurich, Switzerland, 
consulting engineer on water supply and 
sewage treatment, has been appointed mem- 
ber of a three-man committee, which is in 
charge of the plan- 
ning and develop- 
ment of a water sup- 
ply for Barcelona, 
Spain, that will serve 
1,500,000 inhabi- 
tants. The Jugo- 
Slav Government has 
asked Mr. Wegen- 
stein to supervise the 
construction of sev- 
eral Ranney-Collec- 
tors for the city of 
Belgrad. This new 
system of tapping 
ground-water streams was developed in the 
United States by Ranney Method Water 
Supplies Inc., Columbus, Ohio, with which 
Mr. Wegenstein is connected. 


M. E. Wegenstein 


James L. Lane, formerly engineer on the 
staff of the Idarado Mining Co., at Ouray, 
Colo., is now serving as construction engi- 
neer for the Regional Post Engineer, Yoko- 
hama Command, Yokohama, Japan. Lieu- 
tenant Lane has been on active duty since 
last November. 


Richard C. Clark, previously associate 
editor of Western Construction News, San 
Francisco, Calif., has become connected 
with the Clay Brick & Tile Association, 
with headquarters in San Francisco. 


Forrest Nagler, chief mechanical engineer 
for the Allis-Chalmers Manufacturing Co., 
at Milwaukee, Wis., and N. T. Veatch, part- 
ner in the Kansas City, Mo., consulting 
firm of Black & Veatch, have been honored 
by the election to the ASME grade of fel- 
low—which means 25 years of active prac- 
tice in the profession. 


Charles H. Norris has been promoted 
from associate professor of civil engineering 
at the Massachusetts Institute of Tech- 
nology to full professor. Other faculty pro- 
motions included Harl P. Aldrich, formerly 
instructor in civil engineering, and Henry 
M. Paynter, previously teaching assistant in 
civil engineering, to assistant professors 


Ward Hall, supervising transportation en- 
gineer for the California State Public Util- 
ities Commission, San Francisco, has retired 
after 34 years on the staff. 


Theodore K. Rothermund has been named 
chief engineer of design and construction in 
the project design division of W. W. Slocum 
& Co., with headquarters at No. 1 Clinton 
Street, Newark, N.J. Formerly Mr. Roth- 
ermund was vice-president for Devenco 
inc., of New York City. 


Raymond Jennings Ivy, secretary-treas- 
urer of the Sacramento Section and associate 
bridge engineer for the California State Divi- 
sion of Highways at Sacramento, has been 
ordered to active duty in the Civil Engineer 
Corps of the Navy. He expects to be 
stationed in the Aleutian Islands. Ralph 
Hutchinson, senior bridge engineer for the 
state, will succeed him as secretary-treas- 
urer of the Section. 
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RING 


facilities provided on 8-G High 
Capacity Plants for mixing high- 
est type 3-and-4 aggregate 
mixes. Convenient, accurate cal-. 
ibration by weight. 


ACCURATE mix CALIBRATION...BY WEIGHT 
on A CONTINUOUS riow Basis 
CONVENIENT FOR OPERATOR AND INSPECTOR! 


Barber-Greene Bituminous Mixing Plants provide many control features not offered in any 
other type of plant. Here are a few of the provisions that help accomplish these advantages: 


AGGREGATE GATES, when set to feed the correct amount DUST COLLECTOR for use with any plant when it is neces- 
of aggregate from each bin, may be locked in position. sary to conserve desirable fines in aggregate. 


OVERFLOW SPOUTS are provided on each aggregate bin BY-PASS GATE for convenient calibration, inspection and 


for balancing aggregate by rejecting any excess of any sampling. Aggregate in each bin may be individually 

size in the bins. sampled without interference to plant operation and 
AUTOMATIC CUT-OUT stops plant operation in case of production. 2% 
deficiency of any aggregate size. BY-PASS GATE ahead of pug mill. Composite aggregate E 
FINES FEEDER for introducing mineral filler in correct pro- sample may be obiained for convenient testing without 

portion to total mix. interfering with operation and production. 


GRADATION UNIT SCREEN and bin design permit separa- ACCURATE, POSITIVE-DISPLACEMENT bitumen metering 
tion of aggregate into 2, 3 or 4 fractions to meet any pump with interlocked drive to aggregate feeders to 


ons. guarantee unvarying proportion of bitumen to aggregate, 


Exe 


\ LOADERS PERMANENT CONVEYORS PORTABLE CONVEYORS COAL MACHINES BITUMINOUS PLANTS FINISHERS 


* 
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= 
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New Publications 


Highway Administration. In HKfective Adminis- 
tration in State-City Highway Activity, Norman 
Hebden sets forth criteria of sound administration 
necessary to the initiation of a comprehensive policy 
of state-city relationships in highway work. Mat- 
ters of organization, perspective, programming, uni- 
form policies, standards, administrative supervi- 
sion, communications, responsibility and authority 
are dealt with. Copies are $2 each and may be ob 
tained from the Yale Bureau of Highway Traffic, 
Strathcona Hall, New Haven, Conn 


Virginia Highways. The forty-third annual re- 
port of the Virginia State Highway Commission for 
July 1949 to June 1950 is now available. Inquiries 
should be addressed to the State Highway Commis 
sion of Virginia, Department of Highways, Rich- 
mond, Va. 


Water Resources. The Illinois Department of 
Public Works and Buildings, Division of Water- 
ways, in cooperation with the U.S. Geological 
Survey, reports on Water-Supply Characteristics of 
Illinois Streams. Based on interpretative studies of 
records for 28 stream-flow gaging stations, the vol- 
ume discusses long-term flow characteristics of 
Illinois streams and new methods and techniques 
of interpreting. Copies may be obtained by request 
to the Division of Waterways, Springfield, or the 
U.S. Geological Survey, Champaign, III. 


Soil Mechanics. The Institution of Civil Engi- 
neers has taken over publication of Géotechnique, a 
magazine devoted to soil mechanics. The articles 
on engineering geology are international in char- 
acter; contributions coming from various countries 
Beginning in 1952 the magazine formerly issued 
twice a year will become a quarterly, the subscrip- 
tion rate remaining unchanged at £1 perannum. A 
subscription blank may be secured by writing to the 
Secretary, The Institution of Civil Engineers. Great 
George Street, London, S.W_! 


All working parts contained in quickly replaceable 
barrel « Stuffing box cast integral with nozzle section 
—positively leakproof + Head turns 360° « Replace- 
able head « Nozzle sections easily changed « Nozzle 
levels raised or lowered without excavating « Protec- 
tion case of *‘Sand-Spun"’ cast iron for extra strength, 
toughness, elasticity « A modern barrel makes an old 


Mathews Modernized 
Hydrants offer 
these advantages 


Mathews good as new 


3 3-purpose part. Ingenious design is a fea- 

ture of Mathews Hydrants—for example, use 

of a shield operating nut of high tensile iron. 

This serves three purposes. 

1 It protects the soft bronze revolving nut from 
wrench wear. 

2 It is cheaper to replace in case of damage by pipe 
wrenches or other improperly fitting tools. 


3 It prevents dust, snow, rain or sleet from getting 
in around the revolving nut, always assuring free 
and quick operation. 


MATHEWS 


HYDRANTS 


Made by R. D. Wood Company 
Public Ledger Building 
Independence Square, Phila. 5, Pa. 


Manufacturers of Pipe 
(centrifugally cast in sand molds) and 
R. D. Wood Gate Valves 


Regional Planning. A descriptive and statistical 
account of activities and functions of the Los 
Angeles County Regional Planning Commission for 
the fiscal year ending June 30, 1950, are given in 
the organization's current annual report. Personne! 
organization charts, pictorial maps, and workload 
charts are included to illustrate specific topics 
Information is available from the Regional Planning 
Commission, 108 W. Second St., Los Angeles 12 
Calif. 


Civil Defense. A definite program for New York 
City’s civilian defense requirements, and a sug 
gested means of financing the program to serve as a 
basis for discussion with federal and state officials is 
presented in the booklet, New York City, Civil De 
Sense. Address all inquiries to Arthur W. Wallan 
der, Director of Civil Defense, New York, N.Y 


Snow Investigations. Cooperative snow investi 
gations of the Army and Commerce Departments 
the Weather Bureau, and the Corps of Engineers 
are described in Technical Report No. 6-4 of the 
Corps of Engineers, entitled Progress Report, 1945 
1950. For information address the Program Direc 
tor, Oakland Army Base, Oakland. Calif 


Expressway Design. Studies of the Philadelphia 
City Planning Commission for the development of 
the Schuylkill Expressway and extensions are issued 
in The Preliminary Report for the Schuylkill Ex 
pressway. The report, largely graphic, may be ob 
tained by applying to the City Planning Commis 
sion, Market St., National Bank Building, Phila 
delphia, Pa. 


Central Montana Maps. A geological map show 
ing the location, size, and shape of five anticlines 
and domes in a possible oil-producing area of about 
500 square miles near the geographic center of 
Montana has been published by the Geological 
Survey of the Department of the Interior. The 
map, titled Geology of the Button Butte-Forestgrove 
Area, Montana, may be purchased from the Distri 
bution Section, Geological Survey, Denver Federal 
Center, Denver, Colo., or Room 1210 General 
Services Building, Washingt D.C., at 60 cents 
each 


Concrete Specifications. Revised specifications 
for concrete pavement construction, approved by 
the American Association of State Highway Offi 
cials, July 31, 1950, are now available. A subcom 
mittee of the Committee on Construction composed 
of J. J. Corbett, Scott Barber, O. L. Methoven, and 
H. G. Smith undertook the revisions. Further in 
formation is available from the General Offices of the 
AASHO, 917 National Press Building, Washington 
D.C. 


Improved Nails. A Bulletin of the Engineering 
Experiment Station at Virginia Polytechnic Insti 
tute, entitled Improved Nails for Building Con 
struction, describes investigations performed in the 
Wood Research Laboratory, under the supervision 
of E. George Stern, Research Professor. Without 
exception, according to the report, the tested 
grooved nails are superior in holding capacity to 
the corresponding plain-shank nails. The bulletin 
may be purchased for 25 cents from the Virginia 
Engineering Experiment Station. Virginia Poly 
technic Institute 


Construction Industry. Two subjects on the 
agenda of the third session of the Building, Civil 
Engineering and Public Works Committee of the 
International Labor Organization, held recently in 
Geneva, are discussed in Reports II and III cur- 
rently being made availavle by the organization 
The reports are entitled Welfare in the Construction 
Industry and Seasonal Unemployemnt in the Con 
struction Industry. Inquivies about the reports 
should be sent to the International Labor Office 
Geneva, Switzerland. 


Steel Reinforcing Bars. The Commodity Stand- 
ards Division of the Office of Industry and Com- 
merce, U.S. Department of Commerce, reports the 
availability of Simplified Practice Recommenda- 
tion R26-50, Steel Reinforcing Bars. This recom- 
mendation, which covers the standard sizes of stee! 
reinforcing bars, was first issued in 1925. Present 
changes were suggested by the Committee on Rein- 
forced Concrete Research of the American Iron and 
Steel Institute. Printed copies may be obtained 
from the Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D.C., at 5 
cents per copy. A discount of 25 percent will be 
allowed on orders for 100 or more copies. 
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New Publications 


Professional Examinations. Surveying questions 
used at six engineering colleges by the writer and 
his colleagues, and selected from the Civil Service 
and professional registration examinations given 
in six states comprise a mimeographed volume en- 
titled 1313 Review Questions for Surveyors. Ques- 
tions are of various types—multiple choice, discus- 
sion, completion, true-and-false and problems. 
Answers are given for 580 questions. Copies are 
obtainable postpaid from R. C. Brinker, Box 323, 
Blacksburg, Va., for $2. 


Concrete Pipe Research. J he Concrete Handbook 
prepared by the American Concrete Pipe Associa- 
tion contains engineering data and technical in- 
formation on concrete pipe, collected for the first 
time in one volume. Single copies are available to 
engineers and consumers through the American 
Pipe Association, 228 North La Salle St., Chicago, 
il., at $4 per copy, or from local concrete pipe 
manufacturers 


Foreign Study Opportunities. More than 30,600 
foreign study opportunities for 1950-1951, available 
from donors in 54 countries, are reported in UNES- 
CO’S new edition of Study Abroad, an international 
handbook of fellowships, scholarships and study 
grants. Copies of volume III of Study Abroad are 
on sale at the Columbia University Press, 2960 
Broadway, New York City, at $1.25 each 


Urban Development. An authoritative analysis 
of past and present experience in benefit district 
financing as applied to parking is presented in Tech- 
nical Bulletin No. 15 of the Urban Land Institute, 
entitled Special or Benefit Assessments for Parking 
Facilities. Prepared especially for the Institute by 
David R. Levin, chief of the Land Studies Section 
of the Bureau of Public Roads, the bulletin is 
based on extensive research which the Bureau has 
been conducting in the field of automobile off-street 
parking. It covers in detail such aspects as enabling 
legislation. financing provisions, methods of assess- 
ment, court cases, and current operating experience. 
Copies may be obtained from the Urban Land Insti- 
tute, 1737 K Street, N W., Washington 6. DC., 
for $1.50 each 


Geodetic Triangulation. Specifications, instru- 
ments, and methods of triangulation field operation 
of the U.S. Coast and Geodetic Survey are de- 
scribed in its Special Publication No. 247, entitled 
Manual of Geodetic Triangulation. Recent progress 
in the development of instruments, equipment and 
methods have made this new manual necessary as a 
replacement for older manuals. Copies are avail- 
able from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25. D.C., at 
$1.50 each 


Highway Report. In the Fifteenth Biennial 
Report on Vermont Highways for 1949-1950, the 
State Highway Board estimates that increased 
state revenue totaling over $3,000,000 will be re- 
quired in the next two years for matching federal 
funds. Specific recommendations for changes in 
the Vermont statutes are suggested, and informa- 
tion about the progress in highway construction is 
included. Inquiries should be sent to the State 
Highway Board, Montpelier, Vt 


Dictionary of Dams. Under the sponsorship 
of UNESCO, the International Commissicn on 
Large Dams of the World Power Conferences pre- 
sents the first edition of its technical and illus- 
trated dictionary, Dictionnaire Technique Des 
Barrages, limited to the French, English (British 
and American versions) and German translations. 
The original framework in the French language was 
established by the French Committee on Large 
Dams. Divided into four categories— General, 
Dams, Appurtenant Works, and Construction 
Works, the terms may be located in the alphabeti- 
cal index. Further information may be ol-tained 
from the Bureau Central De La C.1.G.B., 3 rue 
de Messine, Paris VIII, France. 


Highway Research. Highway Research Board 
tests, made on a homogenous clayey-silt section 
containing 37 earth pressure cells and five deflection 
gages and reported at the 29th annual meeting of 
the Board, are described in Research Report No. 
12-F, entitled Stress Distribution in a Homogenous 
Soil. Inquiries should be directed to the Highway 
Research Board, 2101 Constitution Avenue, Wash- 
ington 25, D.C. 
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For dredge, mine, or plant 


YUBA ARS Screen 50’ 6" long, 
9’ in diameter, weighing ap- 
proximately 65 tons, installed 
on dredge YCGF No. 20. 


Before you make your next selec- 
tion of screen plate material, you 
will find it profitable to investi- 
gate thoroughly YUBA’s Abra- 
sion Resisting Steel* Screen 
Plates. These plates are made for 
all screening purposes — separat- 
ing, scrubbing, siziny. They are 
made from high carbon, high 
manganese alloy steel with a Brin- 
nel hardness of 200 to 250; thus 
assuring great resistance to abra- 
sion and long, useful screen life. 
They are competitively priced, be- 
cause YUBA buys in heat lots 
from the mill. 


SPECIAL EQUIPMENT 
puitt TO OR 


Complete steel fabri 
ing, forging. 


cat- 


YUBA manuFAcruRING Co. 


Room 716 , 351 California St., Son Francisco 4, California, U.S. A. 
AGENTS {suse DARBY & CO., LTO. * SINGAPORE, KUALA LUMPUR, PENANG. 
SHAW DARBY 4 CO.,LTO., 14 & 19 LEADENMALL ST., Lonoon, €.¢.3. 
CABLES: YUBAMAN, Saw raancisco SHAWDARBCO, 


YUBA ARS 
SCREEN PLATES 


GIVE YOU LONG 
OPERATING LIFE 


FLAT OR REVOLVING TYPE 
CUSTOM-BUILT FOR YOU 


YUBA stocks ARS plates in all usual 
thicknesses from %*’ up. Either flat 
or revolving screens with perforations 
to fit your exact needs can be manu- 
factured quickly. You will get proper 
fit and fast installation because YUBA 
screens are rolled true, cut square to 
close limits. Holes are taper drilled; 
can be of small diameter and closely 
spaced for screening sands bearing 
monazite or other rare earths. 


PROVE THEM ON YOUR OWN JOB 


YUBA experimented with ARS Screen 
Plates when first offered by U. S. Steel 
and now has a steadily increasing num- 
ber of customers who are standardizing 
on long-wearing ARS screens and lin- 
ers. Try them on your job and prove 
for yourself how you can increase aver- 
age running time and thus reduce 
yardage costs. Send us your order 
NOW .. Remember, all usual thick- 
ness from 4" up available from stock 
for quick delivery. 


*United States Steel product 
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YEARS SERVICE 


and a few repairs make it ready for 47 more 


The door at left has been 
in continuous service since 
1903—for 47 years! The 
picture was token this 
year, just before curtain 
slats were replaced and a 
few minor repairs made. 
In the photo below, the 
door is ready for many 
more years of efficient 
service and protection. 


| Another User Proves the Fytra Value of 
Rolling Doors 


KINNEAR Steel 


You can find many similar records of 
long service for these famous doors in 
the Kinnear files—more proof that their 
interlocking steel-slat construction, orig- 
inated by Kinnear, combines rugged du- 
rability and protection with smooth 
action and space-saving efficiency. 


Kinnear Rolling Doors open straight up- 
ward and coil completely out of the way 
above the lintel. All surrounding floor, 
wall and ceiling space is fully usable at 
all times, because the doors need no ex- 
tra room for opening and closing action. 


Saving Ways in Doorways 


INNEAR 


ROLLING DOORS 


When closed, these all-steel doors give 
an extra measure of protection against 
fire, theft, intrusion, wind and weather, 
or accidental damage. 


Kinnear Rolling Doors, built to fit open- 
ings of any size, are easily installed in 
old or new buildings. Equipped for oper- 
ation by hand-lift, chain, crank or electric 
motor. With Kinnear Motor Operators, 
they offer the added convenience of push- 
button control, plus remote controls at 
any number of points, if desired. Write 
today for complete information. 


THE KINNEAR Manufacturing Co. 

FACTORIES: 1080-90 Fields Ave—Columbus 16, 0. 

1742 Yosemite Ave.—San Francisco 24, California 
Offices and Agents in all Principal Cities 


RECENT 
BOOKS 


Building Estimator’s Reference Book 
Vest-Pocket Estimator 


Comprehensive information and detailed cost 
figures for the estimating of all classes of modern 
buildings are provided in the eleventh edition of the 
Bualding Estimator's Reference Book by F. R. 
Walker. The present edition, which is completely 
revised and rewritten with much new material 
added, includes the Vest Pocket. Estimator. 

Not for sale separately, the Vest-Pocket Estimator 
contains in tabular form material quantities and 
labor hours for estimating the cost of all classes of 
building construction. (Frank R. Walker Co., 173 
West Madison St., Chicago 2, 111., 1950. 1,780 and 
220 pages, respectively, $12.) 


City Planning, a Selection of Readings in 
Its Theory and Practice. 


A collection of studies, essays, or excerpts from 

books on various aspects of city planning, including 
the nature of urban problems, the development of 
American planning, housing, and the technics of 
lanning is given ir this volume, prepared by the 
aculty in City Planning at the University of Min- 
nesota. Some special planning documents, such 
as the Housing Act of 1949, are also presented. 
(Burgess Publishing Co., 426 So. 6th St., Minne- 
apolis 15, Minn., 1950. 226 pages, $3.75.) 


Geodisie und Photogrammetrie. Teil 1. 
Instrumente und Verfahren der Vermessung 
und Graphisch-Mechanischen Auswertung. 


Written for the practicing engineer as well as for 
students, this volume by F. Acker! is the first of a 
series on geodesy and photogrammetry. It con- 
siders the instruments and measuring procedures 
used in the field as well as graphical-mechanical 
evaluation methods. The characteristics and appli- 
cations of typical instruments are discussed in con- 
siderable detail. A bibliography is given at the 
end of each chapter. (Verlag Georg Fromme & Co., 
Vienna, 1950. 460 pages, $6.50.) 


Grund- und Wasserbau in Praktischen 


Beispielen 


This second volume, Grund- und Wasserbau in 
Praktischen Beis pielen by O. Streck, of a two-volume 
set treats different conditions of water flow. It 
provides, in addition to theoretical principles, vari- 
ous examples of flow in non-pressure and pressure 
piping, of surges and suction waves, vibratory 
movements, weirs, bridge dams, irrigation, and 
water removai. It is written in the form of problems 


with detailed solutions that include designs, 
sketches, tables, and cost analyses. (Springer- 
700 


Verlag, Berlin, Géttingen, Heidelberg, 1950. 7 
pages, 45 D.M.) 


Handbuch der Holzkonservierung 


The science and practice of wood preservation 
and protection are covered in the third edition of 
Handbuch der Holskonservierung, by Mahlke and 
Troschel and edited by J. Liese. The major sec- 
tions deal with the characteristics of untreated 
wood, various damaging section agents, protection 
of wood, examination of protecting substances (in- 
cluding standard testing procedures), and applica- 
tions in which wood- protecting substances are used 
A bibliography of international references is in- 
cluded. (Springer-Verlag, Berlin, Gottingen, 
Heidelberg, 1950. 571 pages, D.M. 52.50.) 


Mathematical Engineering Analysis 


Mathematical Engineering Analysis, by Rufus 
Oldenburger, is a book for the industrial research 
worker. Assuming a knowledge of advanced cal- 
culus, it sets up engineering problems in mathema- 
tical form. It also gives a comprehensive mathema- 
tical treatment of physics applied to specific engi- 
neering devices in the fields of mechanical, electrical 
and civil engineering. (Macmillan Co., New York, 
N.Y., 1951, 426 pages, $6.) 


(Continued on page 92) 
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It’s Done Easier, Faster, === 
More Economical When You = 
SAW Before BREAKING me. 


Building Floors, Airport 
CLIPPER is the fastest, most ef: ” 
ficient Concrete Sow ever 

smooth edges 1/4 to 1/3 the a 


1. Clipper “No Bind” 
Floating Three Point Sus- 
pension Automatically 
protects blade 


depth, then breck for 

f trenches, ( | 
@ SAVE MATERIAL My instant contro! raises or 


lowers blade smooth, 


: @ NO ROUGH EDGES | > 1 easy. 


GENUINE 
CLIPPER 
DIAMOND | dent 


; Set this h top f 
“ed 4 — 


Regardiess of the 

Material you plan to 
Cut... Limestone, 

Flint, ‘Gravel Aggre- 
gate Concrete Green 
or Well Cured, or As- 
phait...there’s a 4. Patented Spray 
Clipper Diamond Control 


on 
Blade to cut fast and Its value is measured in 
economically. increased Blade Life. } 


NOW YOU CAN SAW ANYTHING 


fs 
tion 


PATCH TRENCH JOINTS DRIVES — WALKS 
Saw clean straight | Gas, Water, Sewer, | Highways, Streets, | Prove the job can 
lines, break smooth | Electric, Telephone, | or Building Floors | be small and still 
— Size and shape | new instailations or | precision cuts elim- | make concrete saw- 
make no difference | old ones repaired | inate hand tooling | ing profitable 


FREE TRIAL CLIPPER MANUFACTURING co. 
CONCRETE SAW DIVISION 

You Can Test—Actually B® 2804 S$. WARWICK ¢ KANSAS CITY 8, MO. ! 
Try A Clipper Concrete . 8 
Saw On Your Jab With- Send FREE—literature, information, and : 
out Obligation. It’s prices on the NEW—CLIPPER CONCRETE SAWS) 3c g 
Your Guarantee Of NAME ; 
COMPANY 

STREET 

+ HOUSTON « AUSTIN, TEX. « 8 city STATE 
se tere eee eee ee eee eee 
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NEW YORK | 


DRILLED-IN CAISSON CORPORATION 
2 PARK AVENUE, NEW YORK 16, N. Y. + ORegon 9-2082 


Affiliated with SPENCER, WHITE & PRENTIS, NEW YORK + WESTERN FOUNDATION CO., NEW YORK 


PRECIPITATORS, BREECHINGS, STACKS AND HOPPERS 
ALL LINED WITH “GUNITE” BY CEMENT GUN CO. 


Photos above show units number | 
and 2 of the new 150 m. w. turbo- 
generator steam electric station of 
the Pennsylvania Power and Light 
Company at Sunbury, Pa. 


Company as were the forty coal hop- 
pers inside the building. 


Many instances of repair, remodeling 
and new construction with ‘‘GUNITE”’ 
are described and pictured in Bul- 
letin B 2400. A request on your letter- 
head will bring your free copy by 
return mail. 


The precipitators, breechings and 
stacks, visible on the exterior of the 
building, were all lined with re- 


inforced “Gunite” by Cement Gun 
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Recent Books 


(Continued from page 90) 
Mechanical Engineers’ Handbook 


Covering the entire field of mechanical engineer 
ing, this fifth edition of the standard, Mechanical 
Engineers’ Handbook, edited by L. S. Marks, treats 
fundamental theory and supplies data on the prop- 
erties of materials and on the performance and 
characteristics of machinery, structures and proces- 
ses. (McGraw-Hill Book Co., New York, Toronto, 
London, 1951. 2236 pages, $15.) 


Mechanics of Materials 


Written as a first course, the text Mechanics of 
Materials by H. D. Conway, discusses elementary 
stress, compound stress and strain, welded and 
riveted joints, and the theory of torsion. Effects of 
shearing, bending, stresses, and deflection due to 
bending in beams are considered, as well as clamped, 
continuous, and other types of beams. Columns 
and their failure under combined stresses are also 
treated, and the last two chapters deal with thick 
shells under pressure and with statical indeter 
minancy. (Prentice-Hall, New York, 1950. 325 
pages, $6.35.) 


Modern Building Inspection 


This second edition of Modern Building Inspec- 
tion, edited by Colling, Cravens and Fox, repre- 
sents contributions by 18 prominent Western engi- 
neers and building officials. Known as the “ Build- 
ing Inspector's Handbook,” the volume is an au 
thoritative manual of sound building inspection 
practice. The first half treats of building depart 

ment organization, records, office and field opera 
tions. Engineering matters, such as soil mechanics 
and foundations, structural requirements, fire resis- 
tance and building failures, are covered, and legal 
problems are dealt with in some detail. (Building 
Standard Publishing Company, Los Angeles. Calif 

1951. 646 pages, $10.) 


Modern Methods of Materials Handling 


The purpose of Modern Methods of Materials 
Handling by the Material Handling Institute, Inc.., 
is to provide a broader basic knowledge for men 
in the materials-handling division of industry and 
to increase their on-the-job effectiveness. It 
describes a wide variety of methods and types of 
equipment which are in current use. After a dis- 
cussion of general considerations, the special equip 
ment and techniques for individual industries are 
treated in detail. Numerous photographs illus 
trate the text. (Prentice-Hall, Inc., New York. 
1951. 248 pages, $5.50.) 


Prestressed Concrete 


A concise account of present knowledge of the 
subject, Prestressed Concrete, by G. Magnel, pro- 
vides design data for prestressed-concrete struc 
tures. In this revised and enlarged edition, the 
principal changes are the addition of a chapter on 
statically-indeterminate multiple-story and multi- 
ple-span frames, revision of material on continuous 
beams, the design of end-blocks, the addition of the 
results of tests to the chapters on the creep of steel 
and buckling during prestressing, and enlargement 
of the chapter on applications of prestressed con- 
crete. (Concrete Publications, Ltd., 14 Dartmouth 
St., Westminster, London, S.W. 1, England, 1950. 
300 pages, 15s.) 


Sourcebook on Atomic Energy 


Important facts about the history, present status, 
and possible future of atomic science are surveyed 
in Sourcebook on Atomic Energy by S. Glasstone. 
It considers peacetime and wartime applications. 
Beginning with the earliest theories of the atom and 
its structure, the growth of thought and knowledge, 
the development of theories, and the discovery of 
the phenomenon of radioactivity are described. 
Radiation protection and health physics are also 
considered. (D. Van Nostrand Co., Toronto, New 
York, London, 1950. 546 pages, $2.90.) 


Stratigraphy and Sedimentation 


Prepared for senior students in geology, Strati- 
graphy and Sedimentation by W. C. Krumbein and 
L. L. Sloss, assembles and integrates facts, prin- 
ciples and hypotheses bearing upon stratigraphy 
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and sedimentation. Prerequisites include under- 
graduate courses in geology and related sciences. 
The first eight chapters deal with basic concepts, 
a consideration of sedimentary rocks, and the 
role of paleontology in stratigraphy. In the last 
six chapters, the fundamental facts and principles 
are applied to the interpretation of stratigraphic 
data. Selected readings from books and periodi- 
cals are also included. (W. H Freeman Co. San 
Francisco, Calif. 1951. 497 pages, $5.) 


The Behavior of Engineering Metals 


Basic metallurgical principles in a form to help 
those who have not specialized in this field are pre- 
sented in The Behavior of Engineering Metals by 
H. W. Gillett. Behavior of the principal commer- 
cial metals and alloys and special considerations 
that may influence their selection are dealt with. 
Corrosion, high temperatures and cost factors are 
discussed. (John Wiley & Sons. New Vork, N.Y., 
1951. 395 pages, $6.50.) 


The Water and The Power 


A layman's story of the great rivers of the West 
and their development is outlined in this volume by 
Albert N. Williams. It treats of the effect of the 
rivers on the land and the people with the author's 
analysis of some of the political and economic fac- 
tors involved in river development in the West. 
(Duell, Sloan & Pearce, Inc. New York, N.Y., 
1951. 378 pages, $4.50.) 


Applications for Admission 
to ASCE, Apr. 21—May 12 


Applying for Member 


Ausey, Henry, Fairbanks, Alaska 

Bover, Romertscu, Falls Church, Va 

Cooresans, ANDREW ELBONARD, New Orleans, La 

Corsrr. Meape, Jr., Pasadena, Calif 

Crum, STEWART Peter, Silver Spring, Md. 

DAXELHOFER, JEAN-PIERRE, Aubonne-Vaud, 
Switzerland. 

Fow.er, Ropert Raymonp, Oak Ridge, Tenn 

Gentziincer, Henry Werner, New York, N.Y. 

Gresons, Mortimer Micuaer, San Juan, Puerto 
Rico 

Groover, Ropert LAwrence, Wilmington, N.C. 

Hassouna, Anpget Hay Monamen, Cairo, Egypt. 

Humpurey, Cutty Joun, Atlanta, Ga. 

LANCASTER, GrorGe Granam, Ciudad Bolivar, 
Venezuela. 

Morrice, Humpurey ALAN WaLtER, Wad Medani, 
Sudan 

MUNDINGER, JouN JosePn, Baton Rouge, La 

Josern, Cleveland, Ohio 

Rosinson, Jos Suiru, Smyrna, Del 

ROHLWING, ANSON WILLIAM, Indianapolis, Ind 

Surrn, Josern Oak Ridge, Tenn 

Suirn, Ray Mou.er, Wichita, Kans. 

SODERBERG, ARTHUR Darwin, Denver, Colo. 

Spotrswoop, Aucustin De Movy, Chevy Chase, 


Tana, Micuet P., Cavite City, Philippine Islands 

Torn, Ivan, Paris, France. 

Van Demark, Ernest Snyper, Wilmington, Del 

Van Erp, Tueopoor, Cleveland, 
Ohio. 

Van FAasen, Benjamin, Fort Peck, Mont 

Werp.incer, Washington, D.C. 

Wrison, Lesiiz, New Castle, Pa 


Applying for Associate Member 


Asppott, CLInton WEATHERBE, Sacra- 
mento, Calif. 

Aut, Monawakr, Pakistan, Lahore 

ALLGoop, Crayton, Jr., Oak Ridge, Tenn. 

Bynum, ALBERT Sipney, Baytown, Tex. 

Counen, Davin, London, N.W. 6, England. 

Crawrorp, Davip Stewart, Houston, Tex. 

Curtis, Jack WARREN, Santa Rosa, Calif. 

Jonn Kent, Old Greenwich, Conn. 

Dozier, Francis Marion, Kansas City, Mo. 

Drake, Paut Epwin, Omaha, Nebr 

Evans, Georce RIcwarp, Essex, England. 

Farris, James McCLacuian, Edinburgh, Scotland. 

Gop.ey, Aucustus Pearce, Kansas City, Mo. 

Griset, Henry Epwiy, Raleigh, N.C. 

Laturop, Scott Herpert, Sacramento, Calif. 

McLemore, Jesste Shreveport, La 

Nupp, Derex Grivpert, Trinidad, B.W.1. 

Parepes, Epvarpo Revece, Bogota, Colombia 

PARSHALL, MAXWELL, Fort Collins, Colo 

Pett, HaRovp, Denver, Colo 

Pons, Pepro Antonio, Heto Rey, Puerto Rico 

Serra, Kart Ernar, Berkeley, Calif. 


(Continued on page 94) 
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566-foot bridge across Smith River in Douglas County, 
Oregon. Truss section fabricated by Timber Structures, Inc. 


Permanent bridges needed to keep 
essential traffic moving are readily 
available in spite of certain material 
shortages. These are of engineered 
timber construction, fabricated by 
Timber Structures, Inc. 

The bridge shown here is typical of 
this construction. It is an actual dem- 
onstration of how to build perma- 
nent, serviceable, trouble-free bridges 
on limited budgets. Here are the de- 
tails of this job: 

Bridge is 566 feet long overall, 
with truss section of 183 feet, and 
portal clearance of 15 feet. Clear 
width of roadway is 20 feet, with 
wearing surface of asphalt bitumi- 
nous, supported by 2x10 laminations. 
H-20 loading. Truss chords are glued 
laminated Douglas fir members, pre- 
servative treated and joined to other 


bridge members with split ring con- 
nectors. Total cost of the bridge, in- 
cluding concrete piers, was approxi- 
mately $150,000. 


Five Basic Types of 

Engineered Timber Bridges 
The bowstring truss bridge is only 
one of five basic types. Others are 
deck arch, girder, composite deck and 
parallel chord truss. All five types 


_may be given any desired preserva- 


tive treatment to protect them against 
attack by decay or termites. 

These bridges are described and 
illustrated in a new brochure, “Per- 
manent Timber Bridges”. Your near- 
est Timber Structures representative 
has a copy for you; or you may ob- 
tain one by filling out and mailing 
the coupon below. 


Timeer Structures, Inc. 


P. O. BOX 3782-Y, PORTLAND 8, OREGON 


Offices in New York; Chicago; Kansos City, Missouri; Dallas, 
Texas; Eugene, Oregon; Seatte and Spokane, Washington 
TIMBER STRUCTURES, INC. OF CALIFORNIA « Ooklond, California 
TIMBER STRUCTURES OF CANADA, LTD. .« 


Peterborough, Ontario 


local Representatives throughout the United States and Canada 


| STRUCTURES, INC. 
P. O. Box 3782-Y, Portland 8, Oregon 


Please send brochure, ‘Permanent Timber Bridges’ to 
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WATER 
MEASUREMENT 
OR CONTROL 


STEVENS 


GRAPHIC, VISUAL OR 
AUDIBLE REGISTRATION 


Whether you need a simple staff 
gage, float gage or complex re- 
mote operated recorder, there is a 
STEVENS instrument to meet your 
requirements. Water level or flow re- 
corders for weekly service or long 
periods of unattended operation, 
direct float operated or remotely con- 
trolled; indicators, controls for alarms 
and pumps... the STEVENS line is 
complete in the field of water meas- 
urement and control. We also wel- 
come inquiries concerning special 
problems. 

Pioneers in the field of water level 
recording for more than 43 years, 
LEUPOLD AND STEVENS IN- 
STRUMENTS, INC., have developed 
and perfected precision water meas- 
uring instruments of all types to meet 
a variety of specific needs, especially 
for water works, sewerage, irrigation 
and industrial uses. 

Write for literature and information 
on accurate and dependable STEVENS 
water measuring instruments. 
LEUPOLD AND STEVENS 
INSTRUMERTS, INC. 
PORTLAND 13, ORE., U.S.A. 


' ASCE Applications 
(Continued from page 93) 


Sommer, Apam, Ephrata, Wash 

Streensen, Hans Storr, Rio de Janeiro, Brazil. 
Sweeney, Joun Epwarp, Fort Peck, Mont. 
Tryon, Bert, New York, N.Y. 

Waker, Joun Vanie, Notus, Idaho. 


Applying for Junior Member 


Georce Micuaet, Port Hueneme, Calif 

Dana, Wr_ttAM RICHARD, Los Angeles, Calif 

RANDALL ALonzo, Bountiful, Utah 

Drake, Paut Eowtn, Omaha, Nebr 

Russect SHaron, Toledo, Ohio 

FLorence, TuTTie, Jr., Park Ridge, II! 

GALLAGHER, Joun LAWwReNcE, JrR., Cincinnati, 
Ohio 

Gross, Josern, Toledo, Ohio. 

N, CARROLL INGVAR, Boston, Mass 

>, Ropert Juntor, Philadelphia, Pa 

LIAMS, Rosert Louts, Boston, Mass. 

O-_mstep, Rowert Amson, New York, N.Y 

Parepes, Epvarpo Revere, Bogota, Colombia 
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No. 1. Filing Systems for Engineer- 
ing Offices. 41 references. 
1948. $2.00. 

Prestressed Reinforced Con- 
crete. 190 references. 1948. 
$4.00. 

Precision Investment Casting 
by the Lost Wax Process. 
111 references. 1949. $2.50. 
Pallets Used in Modern Ma- 
terials Handling. 114 refer- 
ences. 1949. $2.00 
Machinery Foundations; De- 
sign, Construction, Vibration 
Elimination. 120 references. 
1950. $2.00 

Non-Metallic Bearings. 101 
references. 1950. $2.00. 
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LIBRARY SERVICES AVAILABLE 


LITERATURE SEARCHING 
TRANSLATING 
PHOTOPRINT AND MICROFILM COPYING 


Ask for Descriptive Folder 
Engineering Societies Library 


29 West 39th Street, New York 18, N. Y. 


SPEAKING 
Can Be Easy 


... for Engineers, too 


A concise, practical, pocket size illustrated 
manual for better speaking and meetings 
Organized for your greatest convenience 
in preparing and delivering effective ora! 
presentations and in conducting interest 
ing meetings. Printed in two colors 


~ 


Among other subjects. this manual in- 
cludes: selecting the type of presentation, 
planning and preparing, attention pat- 
terns, platform manners, visual aids, mi- 
crophone techniques, effective chairman, 
introductions with a punch, handling 
the questions, panel discussions, and big- 
ger and better audiences. 


~ 


Copies are available at 50 cents 
discounts in lots of 100 or more 


Special 


~ 


Order directly from: 


Engineers’ Council for Professional l 

Development at 29 West 39th Street, l 

New York City | 

Please send me . . copies “Speaking l 

Can Be Easy.”’ 

— — — — — 
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THEY'RE KOPPERS 
PRESSURE-CREOSOTED PILES 


@ Never underestimate the damage that ma- 
rine borers can do to untreated wood in salt 
water. In three to six months, they'll sometimes 
honey-comb untreated piles. In one year, they 
caused $3,000,000 worth of damage in a single 
American harbor. 

The 76-foot piles pictured below have been 
pressure-creosoted by Koppers. This treatment 
protects piles against marine borers and decay— 
the two greatest threats to useful service life. 
Thirty years from now, based on case histories 
of similar installations, these Koppers Pressure- 
Creosoted Piles will stil be sound and service- 
able. 

For piers, wharves, groins, jetties, breakwaters 
—in fact, wherever water and construction meet 
—get the protection that Koppers Pressure-Cre- 
osoting Treatment provides. Koppers Treating 
Plants deliver pressure-creosoted piles on sched- 
ule .. . sizes up to 130 feet are available. Quota- 
tions gladly furnished. f 


* 
4 


KOPPERS COMPANY, INC. 
Pittsburgh 19, Pa. 


Foundation piles being driven for the 150-foot extension 
of the U. S$. Coast Guard pier at Charleston, S$. C. 


PRESSURE-TREATED WOOD 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Cellular Sheet Steel Panels 


CELLULAR SHEET STEEL BUILDING panels 
protected with a perlite plaster ceiling and 
containing air conditioning vents and 
electrical outlets have been given a four- 
hour fire rating—the maximum required 
by any building code in the United States. 
This is a type of construction that weighs 
about 60 per cent less than reinforced 
concrete construction and also offers 
advantages of speedier and less costly 
construction. The Fenestra and perlite 
plaster combination are rapidly installed 
and provide immediately a working plat- 
form for other trades. This Fenestra 
Building panel steel floor construction is 
protected by ’/s in. thick plastered ceiling 
using perlite aggregate on metal lath. 
Detroit Steel Products Company, 3139 
Griffin St., Detroit 11, Mich. 


Back Hoe Crane Adaptor 


THE BACK HOE CRANE ADAPTOR saves 
considerable time handling pipe replace- 
ments or new installations, which previ- 
ously required costly one-purpose equip- 
ment and extra work crews for trenching, 
hoisting and backfilling operations. Now, 


Small Size, Light Weight 


one crew with a truck mounted Bantam 
back hoe digs 100 ft of 5 ft trench per 
hour—converts to crane hoist on the job 
in 5 minutes for lowering pipe, valves, 
etc., into trench—hooks on fast-change 
Bantam backfill blade, to backfill own 
trench at rate of 350 ft to 400 ft per hr. 
The crane adaptor fits the standard */,-yd 
back hoe and uses the same boom, same 
stick and same one-man operation with full 
circle-swing for economical spotting of gas, 
water, oil or sewer pipe sections weighing 
up to 2'/, tons. Because of its smaller 
size and lighter weight, the versatile Ban- 
tam can be used to advantage in tight 
spots and soft footing where bigger rigs 
can't go. Schield Bantam Co., Waverly, 
Iowa. 


96 


OF INTEREST AS 


Valves 


WORM AND GEAR OPERATED valves have 
been added to the line of lubricated plug 
valves. Identified as Figure 502 GW, 
the valves have the patented ‘‘self-seald”’ 
construction characteristic of all Home- 
stead-Reiser valves; port area equivalent 
to 100 percent of the area of standard 
pipe; are cast in semi-steel; and made in 
8 in., 10 in., and 12 in. sizes. The valves 
will soon be available also in cast-steel, 
full-port type to be known as Figure 562 
GW; and in venturi type sizes up to 14 in. 


Fig. 502 GW 


In the venturi-type they will have face to 
face dimensions identical to those of like- 
sized series 15 wedge gate valves; and 
will be designated as Fig. 512 GW for 
semi-steel, and Fig. 572 GW for steel. 
Request Reference Book 39-5, Homestead 
Valve Manufacturing Company, P.O. Box 
550, Coraopolis, Pa. 


Bomb Shelters 


A NUMBER OF DESIGNS of steel forms for 
the construction of concrete bomb shelters 
are now being used in various parts of the 
country. The concensus seems to be that 
a concrete shell covered with a minimum 
of 2 ft of earth on top, reinforced with 
sandbags or earth at the sides, affords the 
maximum protection. The structure 
should have two exits and several open- 
ings for ventilation. Both exits must be 
provided with blast proof doors. The 
size of the shelter, depending upon the indi- 
vidual needs, can be constructed to ac- 
commodate many hundreds or in small 
units for small groups. Fundamentally, 
the same design can be used for any size 
shelter. Concrete Forms Corp., Dept. 
CS, 20 Vesey St., New York 7, N.Y. 


REPORTED 


BY MANUFACTURERS 


Deep Tamper 


A MACHINE MEETING the requirements 
for deep, wide tamping at an economical 
cost is announced. It has the features to 
give proper control of the hammer, at the 
same time delivering the required impact 
blow which ranges from a patting action 
to the full force of the hammer of 5,500 Ibs 
and with a frequency speed of the hammer 
ranging anywhere from a few blows to 
sixty blows per minute. The operator sits 
on the carriage just behind the two levers 
and the machine travels transversely with 
the ditch after it has been set astride the 
ditch and will tamp a trench 15 ft wide and 
15 ft deep. The carriage and hammer is 
propelled by a heavy-duty air motor which 
is mounted on the platform. The machine 
is also designed so that it can be readily 
collapsed by another air motor and drum 
which is shown suspended under the car 
riage platform thereby bringing the out- 
ward wheels of the machine closer to the 
truck. The elevating of the hammer and 
guides is done by the large air motor 
shown mounted on the platform and the 
hammer can be located in position at any 
depth ranging from the top of the trench 
to the bottom of it. In making the 
machine ready for towing, the draw bar is 


Fully Automatic 


removed and the outward wheels swung 
around to the rear of the forward four 
wheels and then pivoted and located into 
their proper positions which gives an 
ordinary trailer effect for towing purposes. 
The machine is fully automatic, which can 
be instantly set to any blow desired and 
all that is necessary then for an operator to 
do is reverse the machine when it comes to 
the end of its carrying members. This 
machine can also be readily applied to a 
narrow, deep ditch, such as deep sewer 
lines and used in a trailing position. 
After the machine has been put in a 
trailing position for towing, then the ham- 
mer hinges down, lowering the top of the 
guides to within a few feet of the main 
frame. R.P.B. Corporation, 2751 E. 11th 
St., Los Angeles 23, Calif. 
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The 4th 
FOR A MEMPHIS 
INDUSTRIAL PLANT 


Seventeen years ago, a big indus- 
trial plant in Memphis bought its first 
Layne well water supply system. It is 
still producing its original capacity. 
World War Il expansion necessitated 
the addition of two more Layne units. 
Now the fourth has been completed 
and is in operation producing 1790 
GPM whereas only 1500 GPM was 
promised by the contract. 

This is a typical case of where the 
first Layne installation proves to be 
so satisfactory that, as more water 
is needed, other Layne units are 
ordered as a matter of course. Cer- 
tainly this industrial plant-—or any 
big user of ground water, could make 
no finer investment. 

Every Layne installation is carefully 
engineered from the original survey 
to the final testing. All have the same 


unmatched features of high effi- 


ciency, low upkeep cost and extra 


long life. 
ay further information, catalogs 
etc., address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WATERY SUPPLY 


WELLS & PUMPS 
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Equipment, Materials & 
Methods (Continued) 


Tandem Roller | 


Tue 3-5 TON VARIABLE weight tandem | 
roller has several outstanding features. 
They include hydraulic steering, rugged 
spur gear final drive, and constant-mesh 
transmission. A transport towing attach- 
ment also is available as an extra. With 
the towing attachment, it is possible to 
transport the roller from job to job just 
like a trailer—speedily, easily, and safely 
by simply towing it behind any truck. 


Variable Weight 


The complete roller is raised from the 
ground and rides along on a set of auxiliary 
roller-bearing wheels equipped with stub 
axles and heavy-duty pneumatic tires. 
Other construction features listed in the 
specifications are: twin disc, over-center, 
forward and reverse clutches; combina- 
tion service and parking (ratchet-type) 
foot brake; compression roll 48 in. diam- 
eter x 42 in. wide; 2-section steering roll 
30 in. diameter x 40 in. wide—all rolls 
can be ballasted with water. Rolls are 
fitted with mats and sprinkler system. 
Total metal weight of roller is given as 
7,650 lbs, and total ballasted weight 
11,150 lbs. The tandem roller is equipped 
with a four-cylinder, 25 hp gasoline engine. 
Two speeds are provided for both forward 
and reverse travel—controlled by a single 
lever. For complete information write 
The Galion Iron Works & Mfg. Company, 
Galion, Ohio. 


Incinerator 


AN AIR-COOLED, AUTOMATIC, gas-fired 
incinerator that completely consumes wet 
or dry garbage and waste material in min- 
utes has been placed on the market. The 
unit is of durable steel construction so com- 
pact that it takes little floor space when 
installed. It consists of an airtight, heavy 
gauge, steel casing interlocked at four cor- 
ners with upright steel posts. A three- 
fold insulation system that keeps the heat 
within the incinerator is accomplished by 
an insulating material within the case, a 
two inch circulating air space and a refrac- 
tory lining that is two inches thick. A 
combination grate and burner assembly 

(Continued on page 98) 


you buy 
a transit 


expect: 


1. Absolute concentricity of centers 


2. Graduations of unsurpassed accu- 
racy on Sterling Silver 


3. Permanency of line of collimation 


4. Consistent performance under all 
climatic conditions 


5. Optics of highest precision 


when you buy a 


BERGER 
all 


Work fast and accurately with a 
Berger instrument—get more work 
done in a day. Errors are eliminated, 
costly manpower saved. Go for years 
if not for a lifetime without “laid up” 
instruments and repair bills. Get un- 
paralleled economy, not only in the 
long run, but in everyday use. 


BERGER 


C. L. BERGER & SONS, INC. C651 
37_ WILLIAMS ST. 


ROXBURY, BOSTON 19, MASS. 
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@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing Cloth. 
But it is distinguished by its special 
dull drawing surface, on which hard 
pencils can be used, giving clean, 
sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists the 
effects of time and wear, and does 
not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 


PENCIL 
TRACING 
“CLOTH 
A MATERIAL an 


Equipment, Materials & 
Methods (Continued) 


with a series of thirty-degree-angle open- 
ings produces an extremely hot vertical jet 
flame that completely consumes wet or dry 
garbage, trash, rubbish, bones or anything 
that isburnable. The incinerator econom- 
ically burns natural, manufactured, or 
mixed gases with fuel oil burning equip- 
ment available in areas where necessary. 
The burner is automatically ignited by a 
constant low burning pilot fire. A clock 
that may be preset for a predetermined 
burning time, automatically controls the 
burner and stops the flame when the time 
has expired. Ample circulation of cool air 
assures a completely cool unit creating a 
dehydration action that prevents odors 
and fermentation. Circulation is accom- 
plished by a blower that simultaneously 
mixes the cool air with the hot air exhaust, 
increasing the air intake for higher com- 
bustion. Air activity, generated by the 
blower and ventura, mixes hot exhaust air 
with cooling air keeping stack feed pipes at 
low temperature. Stack draft is also in- 
creased. ABCo Incinerator Corporation, 


Cleveland, Ohio. 


Super C Tournadozer 


Tue super C TouRNADOZER available 
with torque converter and electric control 
is now being built. The torque converter 
is a single-stage type, which acts as an 
automatic hydraulic transmission, com- 
bining the advantages of a hydraulic 
torque converter and a hydraulic coupling. 
It transmits and selects the proper ratio 
for delivering power in a steady, even flow 
to the wheels and provides a shock load 
cushion between the engine and the drive 
wheels which allows the engine to operate 
at maximum rpm. Lugging of the engine 
is eliminated. This provides maximum 
torque when needed (particularly when 
starting), and permits smooth acceleration 
to all speed ranges which cuts down tire 
slippage and wear. The various gears in 
the constant-mesh, air-actuated Tourna- 
matic transmission now are controlled by 
electro-magnetic valves placed in the air 
lines going to the clutches which engage 
the transmission gears. These valves are 
controlled by 4 push-pull finger tip 
switches mounted on the dash panel. 
With finger tip electric control, air actu- 
ated transmission gear changes into higher 
or lower ratios are instantaneous, thereby 
eliminating loss of momentum. Another 
development is that electrically-controlled 
steering is now accomplished by use of a 
toggle switch mounted on the control 
panel. The Tournadozer is turned by 
pushing a switch in the desired direction 
to actuate synchronized electro-magnetic 
valves in the air lines controlling the 
clutch and brake discs. News Bureau, R. 
G. LeTourneau, Inc., Peoria, Ill 


When Requesting Literature, 
Please Tell The Manufacturers 
You Saw Their Products Men- 


tioned in Civil Engineering 


ELEMENTS OF— 
Highway 
Engineering 


L. J. Ritter, Jr.; R. J. Paquette, 
Both of the University of Florida 


completely modern treatment. 

Provides the broad view of this im- 
portant branch of engineering which 
should enable each of the many spe- 
cialists participating in highway engi- 
neering to perform his particular job 
more effectively. General factors re- 
lating to highways are discussed first, 
and a brief review of the historical de- 
velopment of highways is presented. 
Chapters on administration, econom- 
ies and financing, and planning are 
unusually complete. All topies, from 
planning to construction details, are 
logically arranged for a clearly inte- 
grated picture of modern highway 
engineering. 192illustrations. $6.50 


BASIC REINFORCED 
CONCRETE DESIGN 


By George Elwyn Large, The Ohio State 
University. A valuable book for the 
reference shelf. Concentrates on the 
rock-bottom fundamentals of beam 
bending, beam shear, columns, and 
practical continuity. Shear, diagonal 
tension, and anchorage are treated 
in a manner distinctive for ease of 
comprehension. 128 illustrations. 


$5.50 


SUBSTRUCTURE 
ANALYSIS and DESIGN 


By Paul Andersen, University of Minne- 
sota. Treats the subject from point of 
view of the designing engineer. Deals 
exclusively with analysis and designs 
of those portions of a structure which 
are usually located below the surface 
of the ground, of the water, or of both. 
224 illustrations $5.00 


STRUCTURAL 
DESIGN in METALS 


By Clifford D. Williams, University of 
Florida; Ernest C. Harris, Fenn College. A 
basic treatment of structural design 
through application of statics and 
strength of materials to details of de- 
sign which are applicable to all types 
of structures. Recognition is given to 
increasing use of other metals beside 
steel, and to advances in design meth- 
ods in aircraft work applicable in 
other fields. 328 illustrations. $6.50 


Examine any book five days 
Write Dept. M 315 


THE RONALD PRESS COMPANY 


15 East 26th St. New York 10, N. Y. 
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The new Allis-Chalmers tractors are the toughest, 
strongest tractors ever built. Every part in each 
of the four models has ample size and strength to 
do its job — not a weak link nor a compromise 
anywhere. 

And that’s no accident! To bring you tractors 
like these . . . with the qualities you want... 
Allis-Chalmers built °em completely new — from 
the ground up. 

You can depend on them to take the loads, the 


@ All-Steel Welded Construction 

@ More Power with Bigger Engines — 
Longer Engine Life 

@ More Weight, Greater Strength 

@ Extra Heavy Main Frames — No 
Extra Reinforcement Needed for 
Front-Mounted Equipment 


ALLIS-CHALMERS 


TRACTOR DIVISION 


The Newest, Finest Tractor Line on Earth! 


27,850 tb. 


@ Long-Lasting, Large Diameter Clutches 

@ Double Reduction, Straddle-Mount- 
ed Final Drive Gears with Live 
Sprocket Shafts and Caged Bearings 


@ Positive Operating Track Release — 
Works in Oil on HD-9, HD-15, HD-20 


jolts of today’s jobs . . . because they are modern 
tractors designed for the most grueling operating 
conditions. They will more than measure up to 
your expectations! 

Here are just a few of the many reasons why this 
NEWEST, FINEST TRACTOR LINE ON EARTH 
is Built To Take It... besides being easy to operate, 
easy to service and outstanding in performance. 
Your Allis-Chalmers dealer will gladly explain all 
these advantages .. . see him NOW. 


@ All New, Specially Designed Track 
Assembly 


@ Positive-Seal Truck Wheels, Support 
Rollers and Idlers — Mounted on 
Tapered Roller Bearings. 1,000- 
Hour Lubrication! 


A. 


MILWAUKEE i, U. 


e DESIGNED FOR YOUR JOB 
e BUILT TO “TAKE IT” 

e EASY TO OPERATE 

e EASY TO SERVICE 


102 drawbar hp. Hydraulic Torque Converter Drive 


175 net engine hp. 
41,000 th. 
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SAVE MONEY! 
_ SPEED WO 


on Engineering and 


Location 

Jack Ammann contour maps 
are produced with civil engi- 
neering accuracy and they are 
proving indispensable in many 
departments of state and muni- 
cipal governments as well as in 
the industrial and business field. 


Send for this FREE book 
“AIR SPEEDS TO YOUR 
MAP NEEDS” 


The graphic story of 
how Jack Ammann 


services can help 
you. 


JACK AMMANN — 


PHOTOGRAMMETRIC ENGINEERS 


ST MARY ST PHONE FANNIN 5168 
SAM ANTONIO. TEXAS 


FASTERN OFFICE. 32 MULCREST + PHONE 1840 
MANHASSET N 


By the use of 
ATLAS 
SPEED 
FORMS 


> “We have been able 
to effect substantial sav- 
ings in the time . . . to set 
up ...and... tear down, 
which means untold sav- 
ings in money.” 
HOWARD C. GRUBB, 
Building Contractor 
Tulsa, Oklahoma 


IRVINGTON FORM & TANK CORP. 


Irvington 41, N. Y. 


Send more information. | am interested g 
in forms for 
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Equipment, Materials & 
Methods (Continued) 


Fluoridizer 


AN IMPROVED FLUORIDIZER for the feed- 
ing of fluoride chemicals to water supplies 
is announced. Known as Model 47-A, 
this scale mounted feeder features large 
hopper capacity, dustless filling, and low 
filling height; all improvements to the 
feeder. To avoid the need for frequent 
filling, this hopper will hold, not one but, 
two 100 Ib bags of fluoride or one 125 Ib 
drum carton. Dust production during fill- 
ing is eliminated by preventing the fall of 
chemical through the air. The chemical 
is added at the bottom of the hopper. 
This is made possible in the following man- 
ner: A bag of chemical is placed on the 
hopper door, skewered in place, slit open 
at the top and the door merely swung up 
and closed, allowing the chemical to fall 
but a short distance into the hopper. The 
low filling height is accomplished not only 
by lowering the hopper since the dissolving 
chamber is off the scale, but also by the 
method of placing the bag or carton 
on the hinged side door to the hopper. 
In addition to these new and improved 
features, the fluoridizer has accuracy of 
feed, check of quantity fed, positive volu- 
metric displacement, simple mechanism, 
and drive, simplified lubrication, wide 
feeding range, percentage adjustment of 
feed scale, and engineered design to allow 
for either large or small dissolvers. 
Omega Machine Company, 345 Harris 
Ave., Providence 1, Rhode Island. 


High-Head Pumps 


A COMPLETELY REDESIGNED LINE of two- 
stage pumps, designated as Type DMD, 
is announced. In the redesigning process, 
the pumps have been improved with re- 
gard to compactness, pumping efficiency 
and mechanical ruggedness. Type DMD 
pumps are made in sizes from 2 in. to 10 
in. discharge; capacities up to 4000 gpm 
and heads to 750 ft. The two-state de- 
sign is effective in that a single DMD 
pump, driven by a single motor, produces 
as much head as two single stage pumps 
piped in series. The DMD pump is an 
economical unit for rugged service, in- 
corporating many mechanical features to 
assure long and reliable service. Among 
outstanding features listed are: A _ hori- 
zontally split casing with interconnecting 
passage between the two opposed im- 
pellers. The impellers are the non-over- 
loading type, hydraulically and dynami- 
cally balanced at the factory. The large 
diameter shaft is carried on heavy duty 
cartridge-type dust proof ball bearings. 
For thrust, an angular contact duplex 
bearing is used. Radial load is supported 
by a double row ball bearing. Economy 
Pumps, Inc., Div. of Hamilton Thomas 
Corporation, Hamilton, Ohio. 


When Requesting Product Infor- 
mation Please Mention Civil 


Engineering 


Draws a line 
1/t0th of a mile long 


with 1 filling! 


WORLD’S ONLY 
DRAWING INK 
FOUNTAIN PEN 


Saves thousands of 
time-wasting pen fill- 
ing operations for the 
artist or draftsman — 
insures uniform thickness 
of line from hairline to %” 
thick. Ideal for lettering, 
freehand drawing, techni- 
cal drawing, sketching, or 

stenciling with the inter- 
changeable nibs. Graphos uses 
any drawing ink, black or col- 
ored. Handles exactly like any 
drawing pen—beautifully bal- 
anced, light-touch. Time-tested — 
thousands in use in leading draft- 
ing rooms and art studios all over 
the world. 


Ask your dealer — or write 
for illustrated booklets 


JOHN HENSCHEL & CO., Inc. 
105 EAST 29th STREET 
NEW YORK 16, N. Y. 


CLEAN, UNBROKEN LINES 
WHEN YOU DRAW WITH 


Jelican WATERPROOF 
DRAWING INKS 
Yes, even fine lines ore obtained with- 
out breaks and without running with 
these superb inks backed by 112 years of 
quolity manufacture. Absolutely water- 
proof; free-flowing; will not dry in rul- 
ing pen. Intense, opaque black and 19 
clear, brilliont colors, blendable and 
dilutable. In 1 oz. bottles, handy car- 
tridges and larger containers. 
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Equipment, Materials & 
Methods (Continued) 


Crawler Diesel Tractors 


A LINE OF CRAWLER DIESEL TRACTORS 
and equipment produced by the inter- 
nationally known firms of John Fowler & 
Co. (Leeds) Ltd., and Marshall Sons & Co., 
Ltd., both of England, are available. The 


Diesel Powered 


crawler diesel tractors range from 95 hp 
down to 20 hp. These tractors can be 
obtained from their U.S. distributor John 
M. H. Shline Company, 342 Madison 
Ave., New York 17, N.Y. 


Diesel Pile Hammer 


A SELF-CONTAINED DIESEL PILE HAMMER 
which requires no auxiliary equipment— 
such as steam boilers or air compressors— 
to maintain pressure is now available. 
This revolutionary pile driving tool is 15 
ft 6 in. long, has a 20 in. diameter, and 
weighs 11,000 lbs. Despite this compact 
size and light weight, the hammer delivers 
driving energy at the rate of 16,000 ft Ibs 
per stroke, and is capable of 84 strokes per 
minute. The weight of the ram or the 
striking part is 5,400 lbs; the maximum 
power stroke is 4 ft. The hammer fits in 
standard 20 in. leads, can easily be handled 
by a gasoline or diesel operated crane 
and requires two lines—one for lifting 
the hammer; the other for lifting the 
pile and for starting the hammer by 
lifting its piston. One-man operated, the 
force of each blow is remotely controlled 
by means of a hydraulic system which 
operates similarly to automotive hy- 
draulic brakes. The force of each blow 
can be easily varied from zero to full power, 
and the unit will idle without impact 
and without stalling. Syntron Company, 
555 Lexington Ave., Homer City, Pa. 


Portable Conveyor 


Brik-ToTerR, the portable conveyor 
which takes the ‘“‘hod’’ work out of build- 
ing, can be purchased now with a gasoline 
engine drive for use where electricity is not 
available. The outstanding features of 
the conveyor, including low first cost, por- 
tability, and labor savings are unchanged. 
Savings of between 40 percent and 70 per- 
cent, depending on application, are re- 
ported by users. The gas engine is a 

(Continued on page 102) 
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TRIUMPH 
in ENGINEERING! 
... Reconstruction of the BROOKLYN BRIDGE! 


It has been our privilege and pleasure as the general contractor 
to undertake the rebuilding of the Brooklyn Bridge. 


KLEVENS CORPORATION 
and 
J. K. WELDING CO., INC. 


REBUILDERS OF HISTORIC BROOKLYN BRIDGE 
West & Colyer Streets, Brooklyn 22, N. Y. 


ENGINEERS & CONTRACTORS 
BUILDERS OF BRIDGES BUILDINGS G TANKS 


UNDERPINNING — ond Appl 


Second Edition, Revised and Enlarged, published by Columbia University Press 
By EDMUND ASTLEY PRENTIS and LAZARUS WHITE 


The new edition of this authoritative technical description of underpinning methods 
and applications for foundation construction has been extensively revised and brought 
completely up-to-date. The authors describe in detail actual cases of every type of 
underpinning. 

The volume also contains an introductory treatise on soil mechanics, nearly 200 photo- 
graphs and drawings, and appendices which include among other information, specifica- 
tions, legal aspects of underpinning and foundation work, and a glossary of terms. Under- 
pinning is considered the authoritative source for informacion in the field by engineers, 
architects, and contractors all over the world. Price r¥ 0.00 


COFFERDAMS 


Second Edition, Revised and Enlarged, published by Columbia University Press 
By LAZARUS WHITE and EDMUND ASTLEY PRENTIS ; : 
Cofferdams is the only engineering book devoted entirely to the design of cofferdams. _ ' 


Presentation is made of theoretical considerations of the hydrodynamics of seepage forces, 
stream erosion, and lateral earth pressures for cofferdams on land and in water. Actual 
design and construction features are presented by detailed case studies of cofferdams 
which have come under the authors’ supervision. Construction equipment, pumping 
stations, sheetpiling of wood and steel, —— systems, excavation methods are among 
the features described. Actual cases of pitfalls and failures, as well as successes, are 
given. 

This new edition contains 201 photographs, and drawings, a glossary of terms and a 
bibliography. Price $10.00 


SPENCER, WHITE & PRENTIS, INC. 


10 East 40th St. New York 16, N. Y. 


602 Hammond Bidg., Detroit 76, Mich. 
Send order to Columbia University Press, 2960 Broadway, New York 27, N. Y. 
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~ 
CONTRACTORS 
for 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


Sixty years of successful experience, backed 
by superior equipment and ample financial 
resources, constitute your best possible 
assurance of satisfactory service. Estimates 
submitted promptly on request. 


SPRAGUE & HENWOOD, Inc. 
Dept. C.£, SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 


Gun- APPLIED 
CONCRETE 


You're sure of fully responsible perform- 
ance when you specify Western Water- 
proofing Company . assured by trained 
technicians, sound e nginee: ring methods, 
specially prepared and proved materials. 
More than 35 years’ experience 

Other Western Waterproofing Services 
Include: 

Genuine Ironite Waterproofing 
Building Restoration * Concrete Restoration 
Building Cleaning . Tuckpointing 

No materials for sale—Nation-wide service 


Engineers & Controctors 
SYNDICATE TRUST BLDG., ST. LOUIS 1, MO, 


As inserted in CIVIL ENGINEERING 
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Equipment, Materials & 
Methods (Continued) 


Briggs & Stratton Model NPR-6, 4 cycle 
air-cooled gasoline engine with 6 to 1 gear 
reduction and supplied with rope starter 
and other standard equipment. It is 
mounted below the conveyor belt level to 
allow handling of materials wider than the 
12 in. belt width. Total weight of Brik- 
Totes with gas engine drive is only 384 Ibs. 
(approximately the same weight with '/; 
hp electric motor drive.) It can easily be 
moved from place to place and has no 
wheels or tripods to hamper operation in 
congested staging areas. Ideal for raising 
bricks, mortar, nails, roofing, etc. from one 
level toanother. Mar-Rail Conveyor Co., 
560 York Ave., Pawtucket, R. I. 


Electro Sonometer 


Tue ELectro SONOMETER is used for 
determining the resonant frequency of any 
solid mass or material where strength is an 
important factor. It is used to measure 
such materials as: aluminum, carbon 
electrodes, castings, ceramics, concrete, 
plastics, pressed materials, steel beams, 
etc. The electro sonometer consists of 
two units: the control cabinet and the 
portable pick-up. The control cabinet 
contains an amplifier supplying 18 watts 
of power at the driving unit which permits 
measurement of resonance frequency, 
with a good degree of accuracy, in solid 
masses weighing up to 1500 Ibs. Regu- 
lated by a single control, an unusually 
wide latitude of driving power is possible, 
ranging from a low of a fraction of a 
watt to a high of 18 watts. An accurate 
oscillator measures resonant frequency 
from 20 cycles to 22 kilocycles. The 
phase relationship between the driving 
voltage at one end of the mass and various 
points within the mass can be determined 
and viewed on the screen of the cathode 
ray oscilloscope. This enables experi- 
enced operators to determine the flexural 
and torsional modes of vibration. Electro 
Products Laboratories, 4501 Ravenswood 
Ave., Chicago 40, Ill. 


Flexible Recorder 


THE PRECISION-MADE AUTOGRAPHIC re- 
corder is so compact and versatile in opera- 
tion, that it can be applied to any one of a 
wide variety of operations in the physical 
testing field. The portable, self-contained 
recorder of the X-Y Type is an invaluable 
aid in obtaining stress-strain records. It 
is usually employed in conjunction with a 
testing machine and extensometer equip- 
ment. The Model MD-2 is readily con- 
vertible to numerous other applications 
which require the recording on rectangular 
coordinates of simultaneous relationship 
between any two variables that can actu- 
ate microformers. The unit is equipped 
with rubber feet for use on table surfaces. 
Its approximate dimensions are 14 in. long 
<x 10 in. wide X 13 in. high. Total 
weight of the assembled unit is about 50 
Ibs. Baldwin-Lima-Hamilton Corpora- 
tion, Equitable Blidg., 120 Broadway, 
New York 5, N. Y. 


AUTOMATIC 
Sewage Regulators 


Fig. B-19 


Automatic Sewage Regulators control 
sewage flows either by partially or 
completely cutting off such flows to 
suit head or tail water conditions or 
by “governing” to discharge a pre- 
determined quantity regardless of 
head or tail water conditions. 


Descriptive Bulletins and Engineering 
Data Available Upon Request 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


For the best 
RIVETED 
PRESSURE-LOCKED GRATING 
WELDED 
WALKWAYS 


« FLOORING 
BALCONIES 
STAIR LANDINGS 
STAIR TREADS 


INDUSTRIAL PLANTS 
REFINERIES 
SEWAGE PLANTS 

WATER WORKS 


Specify— 
IRVING GRATINGS 


IRVING SUBWAY GRATING CO., INC. 
Offices ond Plants ot 
5008 27th St., Long Island City 1, NY. 

1819 10th St., Oakland 20, Colif. 
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| 
< = | 
| i \ 
F 
of, the specialized = 
services of the Western 
Waterproofing Co. 
| 
, 
ii For specific data, write: : == aa 
: WESTERN 
| 


Nearly 50 years of 
World wide experi- 
ence. Modern equip- 
ment. Trained crews. 


DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 


we SOIL AND ROCK 
"BORING DIVISION 


Foundation Exploration 
For All Structures 


TORE DRILL 


MacArthur 


CONCRETE PILE CORP 
18 East 48th Street 
New York 17, N.Y. 


Orleans e Cincinner 
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Equipment, Materials & 
Methods (Continued) 


Lead Pencil Pointer 


ESPECIALLY USEFUL FoR draftsmen, 
engineers, architects and commercial ar- 
tists is the patented Trupoint mechanical 
lead pencil pointer. Foolproof in opera- 
tion, the Trupoint gives draftsman-type 
mechanical pencils any point from blunt to 
hairline in a matter of seconds, and will 
not break leads even when an extremely 
fine point is required. To operate, simply 


The Tru Point 


insert pencil in the guide, and rotate the 
cover; the more revolutions, the finer 
will be the point. The Trupoint will 
also point up wood pencils, if the wood is 
cut back beforehand with a knife. It is 
sturdily built with a heavy cast base, to 
give years of service, and the mechanism is 
guaranteed. Abrasive liners are low in 
cost and easily replaced. Elward Mfg. 
Co., 557 Paw Paw Ave., Benton Harbor, 
Mich. 


Lodover 


ESPECIALLY DESIGNED for civilian de- 
fense bomb shelter tunnel and protective 
construction is the underground Lodover, 
a special adaptation of the standard Lo- 
dover. The underground Lodover, a 
combination over-head and front-end trac- 
tor loader, loads overhead in a 14 ft shaft. 
No turn overhead operation doubles track 
life on rock and reduces wear at 19 points 
in the crawler assembly. No turn over- 
head operation often steps up production 
as much as 50 percent, because there is no 
time out for turns. Equipped with the 
special 1'/, yd heavy duty rock bucket, the 
Lodover can dig its own sloping ramp in 
and out of the tunnel or shaft. Other ad- 
vantages include all hydraulic operation, 
easy on the operator and easy on the trac- 
tor. Many useful attachments, including 
a dozer blade, angle blade, winch boom, 
lift fork and snow plow, add to the Lo- 
dover’s versatility. Manufactured for 
International Harvester tractors by Man- 
ufacturing Division, Service Supply Corp- 
oration, Philadelphia 32, Pa. 


| 
| 


BRUNTON 


POCKET TRANSIT 


is well made, small, light, versatile, useful... 
available from dealers in most cities. 


| USE IT AS: Transit, Clinometer, Plumb, Alidade, 


Compass, Level 


BRUNTON is @ registered trade mark of 


these cost-reducing 
forms for concrete 


Cost records from job after job 
prove that Economy’s system of 
Form Engineering and Rental 
Service means substantial savings 
in TIME—MATERIAL—MONEY 
for GREATER PROFITS. 


ECONOMY FORMS CORP. 


HOME OFFICE + DES MOINES, IOWA 


DISTRICT OFFICES: Kansas City, Mo.; 
Minneapolis, Minn.; Milwaukee, Wisc.; Ft 
Wayne, Ind.; Pittsburgh, Pa.; Springfield, Mass. ; 
Metuchen, N.J.; Charlotte, N.C.; Decatur, Ga.; 
Dallas, Texas; Los Angeles, Calif.; Denver, Colo. 


ECONOMY 


METAL FORMS 
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| PITS LOAD TESTS 
‘ | 
New | 
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SPELDTAY 
PIPE SYSTEM 


COMPLETE PORTABLE 
PIPE SYSTEM 


* FACTORY PACKAGED 


PIPE COUPLINGS 
FITTINGS 
© VALVES 


* ACCESORIES 


LIGHTWEIGHT 
SAVES LABOR 
FAST, SIMPLE 


Immediate Installation 


unskilled man. 2% to 124% 
-d. black or galvanized. larger 


si i 

por Awe Ready to lay 
DELIVERED 
READY for 


INSTALLATION 


ay 


PIPE SUPPLY CO., INC. 

Berry of North 13th St. 
Brooklyn 11,N.Y. 

Phone EVergreen 7-8100 


| SEND COUPON NOW! 

| ALBERT PIPE SUPPLY CO., INC. 

| Berry & N. 13th St, Brooklyn 11, N. Y. 

Piease send free booklet describing 

i your Speed-loy Pipe System and 

services: 

| NAME 

| FIRM NAME 

ADRESS 

city STATE....... 
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Literature Available 


Sure GRATINGS AND TREADS—A pam- 
phiet on ship grating and treads which will 
be of interest to those interested in marine 
engineering has recently been published. 
It contains safeload tables, weights, panel 
widths, etc., and various types and sizes of 
mesh of Irving grating and treads, 
applied to merchant and naval vessels. 
Irving Subway Grating Co., Inc., 5009 
27th St., Long Island City 1, New York. 


WATERPROOFING— Bulletin No. 102, a 
three page folder and Bulletin No. 103, a 
seven page pamphlet gives technical infor- 
mation and specifications on “Nervastral 
Seal-Pruf, a flexible sheeting of very high 
impermeability for window flashing, span- 
drel waterproofing, moisture vapor bar- 
rier, membrane waterproofing, and similar 
applications. Rubber & Plastics Com- 
pound Company, Inc., 30 Rockefeller 
Plaza, New York, N. Y. 


INDUSTRIAL AND MARINE HARDWARE— 
A new, revised and enlarged data book, 
combining valuable engineering informa- 
tion with an extensive catalog of the most 
complete line of wire rope and chain fit- 
tings, is offered. In addition to presenting 
detailed working characteristics of each 
product to remove guesswork in selecting 
the proper fitting, tables and charts are 
included which make Catalog No. 150 a 
valuable reference book for engineers, 
architects, riggers, and safety directors. 
The Thomas Laughlin Company, Portland 
6, Maine. 


Sounp Fitm 
sound films that cover general interest sub- 
jects, product information, and training 
and instruction courses are listed in a 1951 
sound-film catalogue. Divided into three 
sections for easy reference, the catalogue 
provides a page of descriptive text (with 
illustrations) for each film. Under each 
title is a list of people the particular film 
should interest; and film size, projection 
time, type of film, and shipping weight are 
given. Six basic rules of operation are 
provided to ensure a successful film show- 
ing, and how-to-order information is in 
cluded (film order forms mailed with 
catalogue). Ask for Catalogue B-4761, 
Westinghouse Electric Corporation, Box 
2099, Pittsburgh 30, Pa. 


“RuNnaBoutT” DircHER—An 8-page two 
color folder describing the Model 705-A 
“Runabout” service ditcher is announced 
One of the most valuable features of the 
folder is a table which describes six types of 
tile and pipe types and diameters, match- 
ing these specifications with the digging 
widths—5'/2 in., in., and 10'/: in., 
available with the “Runabout.” The 
folder further explains the operation of 
the Hydra-Crowd hydraulic transmission 
which provides an infinite range of digging 
speeds from 0 to 16 ft. per minute, in con- 
junction with bucket line speeds of 380, 
649 and 1,152 ft per minute. All other 
features of the “Runabout,” are fully 
described and illustrated with photo- 
graphs and drawings. Barber-Greene Co., 
Aurora, Ill. 

(Continued on page 106) 
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Have you seen the important 


| on the 
WHITE Engineers’ transit 


ge: the White En- 
gineers’ Transit is a 
fine engineer's instru- 
ment — now made even 
finer with the addition 
of covered leveling 
screws and coated optics. 

Covered leveling screws assure you 
of smooth, easy, precise leveling at 
all times, under all kinds of condi- 
tions for the life of the instrument 
itself. 

Coated optics guarantee clear, 
sharp, accurate images — without 
halation, at longer distances, even 
under adverse conditions. 

ee the David White Engi- 
neers’ Transit with all others — fea- 
ture for feature — price for price. 
yea them for accuracy — long 
durability — built-in quality. To 
meet your —— this instru- 
ment 1s available with “U" or “A” 
type standards, You'll find you'll buy 
right when you buy a David White. 

Contact our nearest dealer for 
complete details of the David White 
Engineers’ Transit and for other fine 
Engineering Instruments — or write 
direct to David White, 359 W. Court 
Street, Milwaukee, Wisconsin. 


We offer complete, prompt 
repair service on all makes 
of instruments — levels, 
transits, theodolites, etc. 
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THE FLOOR REPAIRMAN 
IS A STRANGER! 


Years of abuse by ponderous rolling wheels, tractors 
with lugs, heaviest trucks, crushing impacts leave super- 
tough Hexteel still solid, 
< smooth, crackless and SAFE. 
That's why it practically puts 
x) > your maintenance man on a 
> vacation! 


Klemp Hexteel is a heavy- 
duty steel grid designed to 
be imbedded in concrete 
or mastic, on new or old 
floors—either wood or con- 
crete. Get the facts on the 
floor that lets you forget 
maintenance—write for our 
Hexteel Book now! 


‘Dp WM. F. KLEMP COMPANY 


HEXTEEL 


Outy tuctece Armor 


6610 S. Melvina Ave. ‘ Chicago 38, Hlinois 


Preserve your 


PROCEEDINGS-SEPARATES OR MANUALS 


in special 
MULTIPLE BINDERS 


available now in two forms 
Style 1 
for Proceedings-Separates—holds thirty individual 
leaflets securely with wire inserts, easy to install or 
remove. 
Style 2 
for Manuals of Engineering Practice—has room for 
fifteen pamphlets, attached by wire holders that lock 
in place. 
These binder covers are designed for easy assembly or 
re-assembly and repeated use of reference material. 
They are in substantial black fabricoid with gold letter- 
ing on the flexible, rounded backbone, and are stable 


Order form 
American Society of Civil Engineers 
33 West 39th St., New York 18, N.Y. 
ings-Sepcrates Binders (Style 1) at $2.00 each................. 
Manuals Binders (Style 2) at $2.00 each.................4. 
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84” 
diameter 
BRONZE 
NEEDLE 
VALVE 
CASTING 


(chill cast) 


-- for the “MADDEN DAM.” CANAL ZONE 


The requirements of this cast- 
ing (and many similar) made 
by us for the Reclamation Serv- 
ice and other water supply 
are: i resist- 
ance, p y of stri 
tion, the strength of steel, and 


requirements where some kind 
of bronze will serve best, each 
having its special applications. 
Consult us on your design prob- 
lems. Send for “Reference Book 
Bronze Casting Alloys,"’ and 
please use your Business 


There are many conditions and 


L head when requesting 
it. 


AMERICAN MANGANESE BRONZE 


COMPANY 


4716 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 
PITTSBURGH, PA. 


Established 1909 
New Book Covers 13 COMMON TESTS — 


SOIL TESTING 


FOR ENGINEERS 


By T. WILLIAM LAMBE 


The M. husetts Institute of Technology 
includes Practical Applications, Modem Soil 
T 


This new book helps the busy struc- 
tural and civil engineer interpret labora- 
tory data. It covers all formulas used, 
ways of handling soil samples, test re- 
sults, comparison values and a general discussion. 
Each chapter is organized in seven sections: Introduc- 
tion, Apparatus and Supplies, Recommended Procedure, 
Discussion of Procedure, Calculations, Results and 
Numerical Example. In addition there are explana- 
tions of calibration methods, and special techniques 
like conversion factors, specific gravity of water, 
proving rings, etc. 


Tests Covered 

Specific Gravity Test © Atterberg Limits and Indices © Grain 
Size Analysis © Compaction Test © Permeability Test © 
Capillary Head Test © Capillery-Permeability Test © Consoli- 
dation Test © Direct Shear Test on Cohesionless Soil © Triaxial 
Compression Test on Cohesionless Soil © Unconfined Compres- 
sion Test © Triaxial Compression Test on Cohesive Soil ®@ Di- 
rect Shear Test on Cohesive Soil 


1951 approx. 164 double-col. pages 155 illus. prob. $6.00 
Write today for your approval copy 


JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 
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Para-Plastic... 
NARROW STRIP for 
PRESSURE SEALS 


Strip being ap- 
plied upward in 
expansion joint 
(left); complete 
installation 


(right) 


Para-Plastic Pressure Seals, available in 
several types — solid Para-Plastic or Para- 
Plastic coated Sponge Rubber — are the 
easy, economical answer to joint sealing 
problems in existing contraction joints or 
contraction cracks in vertical or sloping 
masonry. Para-Plastic maintains bond with 
concrete from 0° to 180° — is resilient, plas- 
tic — keeps joint sealed at all times. Write 
for complete information on Para-Plastic 
Pressure Seals. 


@ For specific recom- 

mendation as to type of 

Para-Plastic Seal best 

suited to your job, give 
+080 us full details. 

4 


SERVICISED PRODUCTS CORP. 
6051 W. 65th ST., CHICAGO 38. ILL. 
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| Literature Available 
| (Continued) 
| 


MATERIALS HANDLING REPRINT—A 16- 
page booklet entitled, ‘Aluminum in Ma- 
terials Handling,’’ contains a collection of 

| seven articles on how the lightweight 

| metal saves manpower and effects other 
economies in modern handling equipment. 

| The Aluminum Assoc., 420 Lexington 
Ave., New York 17, N. Y. 


| Pocket Sizep Catatoc—The 1951 
| Athey Products condensed pocket size 
| catalog, shows all the products or varia- 
| tions of what Athey builds and*has to sell. 
This size catalog, designed to fit in the in- 
side coat pocket, is a new innovation in the 
heavy construction industry. It provides 
| immediate reference and eliminates the 
necessity of referring to files or catalogs. 
Athey Products Corp., 5631 West 65th 
| St., Chicago 38, Ill. 


Som Testinc—A 12-page catalog No. 
3-51, on new products in the soil testing 
apparatus line has been released. Included 


| in the items illustrated and described in the 


bulletin are the Soiltest models of triaxial 
and consolidation apparatus and acces- 
sories, paraffin warmers, dispersion mixers, 
direct shear apparatus, laboratory and 
field California Bearing Ratio apparatus, 
humidifiers, etc. Soil Testing Services, 
Inc., 4520 W. North Ave., Chicago 39, Ill. 


Pumps—Bulletin B-2300 comprehen- 
sively covering the company’s horizontal 
Fluidyne pump line, has been published. 
Two types of pumps are offered in the line. 
One is a close-coupled electric motor driven 
pump, designated as the Peerless Type PE. 
The other, designated as the Peerless Type 
PB, is a bracket-mounted pump for driving 
through a flexible coupling, of V-belt, or 
flat-belt pulley. Peerless Pump Div., 
Food Machinery Corporation, 301 West 
Ave. 26, Los Angeles 31, Calif. 


Roors—Those concerned with roof 
maintenance will find ‘Solving Roof Prob- 
lems,” an attractive 32 page brochure, to 
be an absorbing and authoritative discus- 
sion of the matter. Illustrated by photo- 
graphs, drawings and diagrams, the book- 
let thoroughly explores such subjects as 
the various types of roofs, how they are 
built, what factors enter into their de- 
terioration and how roof troubles can be 
diagnosed and treated. The Tremco 
Manufacturing Company, 8701 Kinsman 
Rd., Cleveland, Ohio. 


WATER FILTERS—A 6-page bulletin just 
published, describes in detail the com- 
pany’s line of Model SC filters. These 
compactly-built, self-cleaning filters are 
designed to filter large volumes of water 
and other liquids rapidly and at low cost. 
The attractive bulletin, printed in color, 
clearly illustrates the heavy-duty construc- 
tion of the Model SC, shows several typi- 
cal installations, includes prints showing 
arrangements of necessary piping, and 
gives full specifications. Sparkler Mfg. 
Company., Mundelein, Il. 


ATTENTION 
State Engineer 
County Engineer 
City Engineer 
Consulting Engineer 
Highway Contractor 
Materials Manufacturer 
Libraries 
A.A.S.H.O. 
STANDARD SPECIFICATIONS 
FOR HIGHWAY MATERIALS 


AND METHODS OF 
SAMPLING AND TESTING 


FIFTH EDITION 


2 Vols. 6” x 9” 
cloth-bound 
(Volumes not sold Separately) 

You need these official AASHO 
Specifications in your reference 
file 
Price $6.00 postpaid 
(Foreign Postage Extra) 

Order Direct from 
American Association of State 
Highway Officials 
917 National Press Bldg. 
Washington 4, D. C. 


Use “GUNITE,”’ 
For durability & 
economy 


FOR REPAIRING: Reservoirs, Dams, 
Filter Plants, Sewage Disposal 
Plants, Tanks, Stadiums, Bridges, 
Sea Walls, Breakwaters. 


FOR LINING: Reservoirs, Swimming 
Pools, Tunnels, Sewers, Pipe, Con- 
crete, Brick and Steel Tanks, 
Stacks, Bunkers, Irrigation Ditches. 


FOR CONSTRUCTING: Prestressed 
Tanks, Stacks, Piles, Sidewalls and 
Roofs, Steel Encasements. 


The proper maintenance and re- 
pair of structures is more impor- 
tant now than ever before. 


Write for 48-page illustrated booklet 
showing at work. 


Nationwide operation Experienced Personne! 


PRESSURE CONCRETE 
COMPANY 

NEWARK 5, N. J., CHARLOTIE, N. C., 

193 Emmet Street Liberty Life Bidg. 

CHICAGO, ILL., FLORENCE, ALA., 

33 No. LaSalle Street South Court Street 
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| 
WELLPOINT 
SYSTEM 
{ | 
3 The Stang System has proved | 
. its efficiency and economy on | 
| both large and small jobs all | 
over the United States. Stang | 
engineering and 
operation insures a DRY JOB 
| 


G 


PROCEEDINGS 
AVAILABLE 


The following papers, 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of CiviL ENGINEER- 
1nG. Discussions of these papers will be 
received, as in the past, for a period of 


printed as 


Summarized in Earlier Issues 


56. Turbulent Transfer Mechanism and 
Suspended Sediment in Closed Channels, by 
Hassan M. Ismail. 


57. Design of Irrigation Systems, by W. H. 
Nalder. 

58. Highway Planning in Turkey, by H. E. 
Hilts. 

59. Limit Design of Beams and Frames, by 
H. J. Greenberg and W. Prager. 

60. Surveying and Mapping Requirements 
for Modern City Planning, by Charles A. 
Blessing. 


D-7. Discussion of Paper, The Geochem- 
istry of Earthwork, by Hyde Forbes. 


D-XXV. Discussion of Paper, Numerical 
Computation of Buckling Loads by Finite Dif- 
ferences, by Mario G. Salvadori. 


61. Structural Damping in Suspension 
Bridges, by the late Friedrich Bleich and L. W. 
Teller. 


62. The New Towns Program in Great 
Britain, by T. C. Coote. 


63. National Geodesy—Status and Plan- 
ning, by Leo Otis Colbert. 

D-8. Discussion of Paper, Floating Tunnel 
for Long Water Crossings, by Charles E. An- 
drew. 


D-11. Discussion of Paper, Long-Term 
Storage Capacity of Reservoirs, by H. E 
Hurst. 


D-16. Discussion of Paper, Pavement 
Bearing Capacity Computed by Theory of 
Layered Systems, by Guthlac Wilson and 
G. M. J. Williams. 


D-19. Discussion of Paper, Flood-Control 
Operation of Tennessee Valley Authority 
Reservoirs, by Edward J. Rutter. 


D-23. Discussion of Paper, Influence of 
Heavy Loads on Pavement Design Trends, by 
K. B. Woods. 


Third Notice 


64. Planning the National Objec- 
S. Grant III. The important conteteatiets 
made by engineers to the planning and develop- 
ment of Washington, D.C., is detailed. Dis- 
cussed briefly are the current major problems 
of the city and the measures taken for their 
solution. The need for legislation to enhance 
the effectiveness of the Planning Commission 
is explained, and a federal and interstate 
Metropolitan Works Agency to provide for the 
financing and design of construction work 
needed by the metropolitan area as a whole is 
advocated but not as the direct responsibility 
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five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues ; other titles will 
be added every month, as they become 


available. Use the convenient order 
form on page 108. 
of any one of the political jurisdictions 


(Available May 1.) 


65. National Topographic Mapping, by 
W. E. Wrather. The present status of topo- 
graphic mapping of the United States and the 
rapid rate of obsolescence of the older topo- 
graphic maps are discussed, together with stand- 
ards and specifications that are expected to 
decrease the rate of obsolescence of modern 
quadrangle maps. The paper explains the 
manner and extent of cooperation in effect be- 
tween the Geological Survey and other federal 
and state agencies for the purpose of expediting 
progress on the national topographic mapping 
program and the practicability of a 20-year 
schedule for completing standard topographic 
quadrangles of the United States. (Available 
May 1.) 


66. Lateral Forces of Earthquake and 
Wind, by a Joint Committee of the San Fran- 
cisco, Calit., Section, ASCE, and the Struc- 
tural Engineers Association of Northern Cali- 
fornia. This paper develops a dynamic cri- 
terion for design lateral earthquake and wind 
forces and a provision for building codes based 
on this criterion. The earthquake shear trans- 
mitted from the ground to a structure is related 
to the weight and natural period of vibration 
of the structure. This shear is resolved into 
lateral forces at various levels. The lateral 
force code, drawn for California conditions, is 


Concrete Skewed Rigid-Frame and Arch 
Bridges, by Maurice Barron. The original 
paper, published in April 1950, presented a 
method of analysis and design that indicates 
the effect of skew on a barrel arch or rigid- 
frame structure. Discussers are: D. A. Net- 
tleton, Ernest H. Harder, Egidio O. Di Genova, 
Kuang-Han Chu, Harold E. Levenson, Walter 
L. Schwartz, Leo Sos, Leif Arup, and Maurice 
Barron. (Available May 1.) 


D-18. Discussion of Paper, Successive 
Approximations for Beams on an Elastic 
Foundation, by E. P. Popov. The original 
paper, published in May 1950, gave a general 
method for solving problems of variable mo- 
ment of inertia of a beam and variable founda- 
tion modulus. Discussers are: Ralph E, 
Fadum, J. V. du Plessis, W. E. Hanson, Jacob 
Karol, E. E. De Beer and D. Krsmanovitch, 
and E. P. Popov. (Available May 1.) 


D-21. Discussion of Paper. Maximum Load 
Capacity of Bailey Bridges, by Robert B. Steg- 
maier, Jr. The original paper, published in 
June 1950, reviewed the use of load tests in 
determining the maximum capacity of military 


bridges. Discussers are: D. Allan Firmage, 
and Robert B. Stegmaier, Jr. (Available 
May 1.) 


Second Notice 


67. Model and Prototype Studies of Sand 
Traps, by Ralph L. Parshall. Two successful 
methods of controlling the deposition of water- 
borne gravel and sand in power and irrigation 
canals are discussed and illustrated. The vor- 
tex tube and riffle deflector have proved et- 
fective in trapping the bed load in actual in- 
stallations as well as in laboratory tests. The 
design and operation of these devices is out- 
lined and their relative efficiencies are com- 
pared. (Available June 1.) 


68. International Cartography, by Robert 
H. Randall. Modern transportation and com- 
munication facilities have made it imperative 
to secure cartographic cooperation on a much 


wider basis than in the past. Attempts to 


generally applicable with some modification. : : 
: secure such cooperation among the nations of 
(Available May 1.) 
the world are described. The purposes, meth- 
D-13. Discussion of Paper, Reinforced ods of operation, and accomplishments of sev- 
INSTRUCTIONS 


to avoid unwanted duplication 


tember 30, 1951, without charge. 
combination of both. 


3. Members’ accounts will be charged at 
4 
of 50¢ per copy; members of Student Chapters 2 


discussions of a paper previously ordered. 


ing orders for al 
Members of ASCE, $3.00; members of 
of $.75; libraries, $5. 


TRANSACTIONS 


ACTIONS 
established annual subscription rates. 


Leather binding........ 
Cloth binding 
Paper binding 


1. Papers are to be ordered by serial number. 


2. Any ASCE member may order a total of 25 copies of papers during the fiscal year ending Sep 
These may be duplicates of the same paper, separate papers, or a 


25¢ each for orders exceeding 25 copies in a fiscal year. 
Charges for excess copies or for subscriptions will be included on the 1952 dues bills. 
Non-members of the Society may order copies of PROCEEDINGS papers by letter with remittance 
per copy. 
5. Discussions of each paper, with author's closure, also will be published as a Separate and 
must be ordered in the same manner as other Separates, except tnat no charge will be made for the 
The order form will list available discussions of papers 
Discussions will be numbered to agree with the basic paper. 
| Separate papers including Gusnptons, may be ent 
Student Chapters, $5. 


All PROCEEDINGS papers, with discussions, will be included in TRANS- 
Annual volumes of TRANSACTIONS will continue to be available at the currently 


Please keep record of Separates you have ordered 


at the foll ing ann 
00; non-members, $10, 


To Members To Non-Members 
$4.00 $18.00 


2.00 16.00 
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eral international cartographic organizations 
are given as well as details of United Nations 
participation in the planning. (Available 
June 1.) 


69. Valuation and Depreciation Related to 
Income Tax, by Maurice R. Scharff. This 
paper supplements a previous paper by sug- 
gesting a procedure by which income tax can 
be taken into account in economic comparisons 
of engineering projects and in valuations of 
public utility property, based upon present 
worth of earning power. In effect income tax 
is treated as an additional fixed charge on in- 
vestment. Algebraic formulas are presented 
and illustrated by examples. (Available 
June 1.) 


70. Regime Theory for Self-Formed Sedi- 
ment-Bearing Channels, by T. Blench. 
Major river diversions for irrigation have pro- 
ceeded in India since 1890 under conditions ot 
(1) sediment-laden water, (2) excavated canal 
boundaries of erodible alluvium, and (3) very 
flat country. Rational formulas have been de- 
veloped for the final self-adjusted dimensions of 
such canals. The formulas fit and amplify the 
tramework of rigid-boundary hydraulics. Ap- 
plications are made to the consequences of in- 
terfering with river regime. (Available June 
1.) 


71. Rectification of the Papaloapan River in 
Mexico, by Reynaldo Schega. The Papaloa- 
pan River in Mexico is undergoing rectification 
by means of six cutoffs, as a first major step in 
a comprehensive development of its basin for 
flood control, navigation, and power produc- 
tion, undertaken by the government of Mexico 
The system of cutting off river bends by ex- 
cavating pilot cuts that the river subsequently 
enlarges into full-sized channels is patterned 
after that adopted on the Mississippi River. 
The status of the project two years after the 
pilot cuts were dug is presented, illustrated by 
aerial photographs. (Available June 1.) 


D-24. Discussion of Paper, Buckling of 
Rigid-Jointed Plane Trusses, by N. J. Hoff, 
Bruno A. Boley, S. V. Nardo, and Sara Kauf- 
man. The original paper, published in June 
1950, gave rigorous methods of calculating the 
elastic restraint of adjacent members on a com- 
pression member and also of determining the ef- 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 W. 39 ST., NEW YORK 18, N.Y. 


Paper No. 56 57 58 59 60 D-7 


D-24 D-27 D-28 72 7: 


(Please Print) 


Enter my order for Separate PROCEEDINGS Papers which I have circled below: 


D-XXV 61 62 63 D-8 D-ll 
D-16 D-19 D-23 64 65 66 D-13 D-18 D-21 67 68 69 70 71 
74°75 D-32 


If more than one copy of a paper is desired, indicate here 


fect of gusset plates on rigidity. Discussers 
are: Jacob Karol; Alfred S. Niles; Thomas C. 
Kavanagh; George Winter and Oliver G. 
Julian; N. J. Hoff, Bruno A. Boley, S. V. 
Nardo, and Sara Kaufman. (Available June 1.) 


D-27. Discussion of Paper, Plasticity of 
Metals— Mathematical Theory and Structural 
Applications, by D. C. Drucker. The original 
paper, published in August 1950, emphasized 
the importance of plasticity in elastic design 
and illustrated the use of elementary plastic 
analysis. Discussers are R. W. Steed, Jacob 
Karol, S. K. Ghaswala, and D. C. Drucker. 
(Available June 1.) 


D-28. Discussion of Paper, Retrogression 
on the Lower Colorado River After 1935, by J. 
W. Stanley. The original paper, published in 
August 1950, discussed the control of floods 
and sediment deposition in the lower Colorado 
River made necessary by the construction of 
Hoover Dam. Discussers are: T. Blench, E. 
W. Lane, and J. W. Stanley. (Available 
June 1.) 


First Notice 


72. Design of Large Coal Bunkers, by 
Paul Rogers. Design procedure is presented 
for large capacity coal bunkers. Coal pres- 
sures by the shallow bin formula and by modi- 
fied deep bin formulas are reviewed, pressures 
on inclined wall analyzed, and values tabulated. 
Bunker walls are presented as flexible plates 
and inward forces analyzed. Unbalanced 
forces due to unsymmetrical layouts are in- 
vestigated. The paper advocates design by 
continuity for the stiffeners, and the inclusion 
of the bunker plates in the design of stiffeners 
is emphasized. Several illustrations and tables 
are included to facilitate quick and economical 
design. (Available July 1.) 


73. Health Implications of Air Pollution, by 
J. J. Bloomfield. The need for control of air 
pollution is especially urgent in view of the in- 
creasing industrial activity with attendant 
pollution of the atmosphere. Studies have 
shown a definite relationship of air pollution to 
health. The study of the Donora smog of 
October 1948, during which 6,000 persons were 
affected (20 of them fatally) confirmed the 
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acute threat of air pollution and pointed the 
way to consideration of long-range, or chronic 
effects. Reduction of the pollution load is not 
always economically feasible with available de 
vices, but research and restriction should aid in 
the solution of the problem. The engineer in 
industry can play an active part in this rapidly 
expanding field. (Available July 1.) 


74. Acceptable Standards for Natural 
Waters Used for Bathing, by Charles R. Cox. 
Increasing interest in the public health aspects 
of bathing water quality has led to a study of 
standards suitable for the control of these 
waters. Quantitative bacteriological standards 
are difficult to apply without supplementary 
sanitary surveys and the exercise of seasoned 
administrative judgment. Methods of evaluat- 
ing pollution have not developed sufficiently to 
permit assuming absolute standards. The 
connection between pollution of bathing 
waters and illness of the rising population has 
not been investigated thoroughly. (Available 
July 1.) 

75. Base Course Drainage for Airport 
Pavements, by Arthur Casagrande and William 
L. Shannon. Observations on a number of air- 
fields are described illustrating the principal 
causes for the saturation of base courses of air- 
field pavements. A theoretical analysis of the 
drainage of saturated base courses is presented 
and working formulas are recommended 
Laboratory tests on fluid models and full-scale 
field tests are described and their results com 
pared with the theoretical formulas. The 
recommended design procedure is illustrated by 
means of an example. (Available July 1.) 


76. Model Tests Using Low-Velocity Air, 
by James W. Ball. The use of low-velocity air 
testing to solve flow problems pertaining to 
hydraulic conduit systems and equipment is 
presented. How this method of testing may be 
used as an inexpensive expedient in obtaining 
complete or partial solutions to hydraulic 
problems is outlined. Limiting velocities, ad 
vantages, disadvantages, precautions, com- 
parison with hydraulic tests, and specific «x- 
amples are discussed. (Available July 1.) 

D-25-K. Discussion of Paper, Uplift Pres- 
sures in Concrete Dams, by Kenneth B 
Keener. The original paper, published in J une 
1950, described the installation and location oi 
equipment used to observe uplift in concrete 
dams and gave methods of relieving this uplift 
Discussers are: Ross M. Riegel, William P 
Creager, A. Warren Simonds, Fairfax D. Kirn 
Serge Leliavsky Bey, A. M. Davison, Duff 
Abrams, and Kenneth B. Keener. (Available 
July 1.) 

D-29. Discussion of Paper, Sedimentation 
Studies at Conchas Reservoir in New Mexico, 
by D. C. Bondurant. The original paper. 
published in August 1950, presented data on 
the form and extent of sediment deposits at 
Conchas Reservoir and emphasized the im- 
portance of considering sedimentation in reser- 
voir design. Discussers are: T. Blench and 
D.C. Bondurant. (Available July 1.) 


D-32. Discussion of Paper, Effect of Skew 
Angle on Rigid-Frame Reactions, by Walter C. 
Boyer. The original paper, published in 
September 1950, presented methods of analysis 
of the skewed rigid-frame bridge that reduce the 
arduous labor of design of such structures. 
Discussers are: D. A. Nettleton, Maurice 
Barron, and Walter C. Boyer. (Available 
July 1.) 
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EWIN ENGINEERING 
CORPORATION 


Design and Construction 
investigations, Reports, Appraisals, Esti- 
mates and Management Surveys, Port 
Facilities, Foundations, Industrial Plants, 

Bridges and Structures. 
P. O. Box 361 Mobile 3, Ala. 


PALMER & BAKER, INC. 
Consulting Engineers for 
Problems of Transportation, Subsqueous 
Vehicular Tunnels, Rock Tunnels, Utility 


Tunnels, Bridges, Grade Separations, 

s, Ajrports, Traffic Studies, 

Parking Problems, Waterfront & Harbor 
Structures 

Complete Material, Chemical and Soils 
aboratories 


Professional Services 
listed alphabetically by states 


KIDDER & THOMA 
Cadastral Engineers 

Lerge Scale Cadastral Surveys 

Riparian Rights, Boundary Locations 
eparation for Trial of Suits 
Consultations 
Joseph C. Thoma 

4811 Blagden Avenue, N. W. 

Washington 11, D. C. 


DUVAL ENGINEERING & 
CONTRACTING CO. 


Genera! Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 
Jacksonville Florida 


JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, water supply, and mul- 
tiple purpose projects, and erosion 
control, river basin development plan- 
ning, dams and their foundations, tun- 
nels, marine structures, valuations, rates. 


28 Brookside Drive, San Anselmo, Calif. 


DAMES & MOORE 


Soil Mechanics Investigations 


ALVORD BURDICK & HOWSON 
Charles B. Burdick 
Louis R. Howson Donald H. Maxwell 
Consulting Engineers 
Water Works, Sewerage, Water Puri- 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, TOWNSEND 
& ASSOCIATES 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 
Airports — Drainage — Electric Power 
Flood Control — Industrial Rate Studies 
Sewerage — Valuation — Waterworks 


Hershey Building, Muscatine, lowe 


HAZELET & ERDAL 
Consulting Engineers 
Bridges — Foundations 
Expressways — Dams — Reports 
Monadnock Block 
Chicago 
403 Commerce Bidg., Louisville 
Dixie Terminal Bidg., Cincinnati 


EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings Laboratory Tests 
ation Analyses Reports 
3645 Airline Highway 
New Orleans 20, La. 


WALTER N. WHITE & 
WILLIAM F. GUYTON 


Consulting Ground- Water Hydrologists 


-Water Supplies 
Evaluation; Plenning of New Develop- 


WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 
Sewerage and Water Systems, » 
industrial and Power Plants Ee 
Structures 
Reports — Designs — Specifications — 
Supervision 


1304 St. Paul Street, Baltimore 2, Md. 


WILLIAR & ROBERTSON 
ENGINEERS—CONSULTANTS 
Formerly 
Saxe, Willier & Rebertson 
Bridges—Structures—Foundetions 
Industria! Buildings 
Baltimore Richmond 
Maryland Virginie 


CRANDALL DRY DOCK 
ENGINEERS, INC. 
Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design, 
Supervision 


238 Main St., Cambridge 42, Mass. 


IRVING B. CROSBY 
Consulting Engineering Geologist 


investigations —Reports — Design 
urement—field Engineering 
estic and Foreign 
74 New Montgomery St. 
San Francisco 5, California 


FRED C. SCOBEY 

Cc on hydraulic problems. Water 
conveyence in pipes, canals, tunnels and 
fumes, with or without measuring de- 
vices. Equivalent sizes, aqueducts of 
various materials, based on their limite- 
tions. Critical review, plans and specs. 
Suggestions for improving impaired ca- 
pacity. Kaow high velocity structures. 

1063 Euclid Ave., Berkeley 8, Calif. 


KAISER ENGINEERS 
Division of Kaiser Industries, Inc. 
ENGINEER - CONTRACTOR 

Investigations Reports Valuations 
Design — Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


HARRY LARSON 
Consulting Engineer 
Irrigation 
Drainage 


Water Supply 
Sewerage 
Investig ations—Reports-Surveys—Design 
725 Cooper Bidg., Denver 2, Colorado 


Industria! Plants, Grade Separations, 
Railroads, Subways, Power Plants, 
Expressways, Tunnels, Municipe! 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


GREELEY AND HANSEN 
Engineers 
Samuel A. Greeley, Paul E. Langdon, 
Thomas M. Niles Kenneth V. Hill, 
Samuel M. Clarke 


Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 
ndustrial Wastes 


220 S, State Street, Chicago 4, Ill. 
HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Harza 
E. Montford Fucik Calvin V. Davis 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 
il Mechanics 


400 W. Madison St., Chicago 6, Ill. 
SOIL TESTING SERVICES, INC. 


Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apparatus 
4520 West North Avenue 
Chicago 39, lil. 


O. J. Porter & Company 
CONSULTING ENGINEERS 
Aiports—Highways—Dams 
Foundation — Stabilization — Pavements 
516 9th St. 

3757 Wilshire Blvd. Loos Angeles, Cali 

., Los » L 
415 Frelinghuysen Ave., Newark, N. J. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewerage 
Power Development Water Systems 
Traffic Surveys Industrial Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 


General Offices Flood C | | ments; Operational and Maintenance 
816 West Fifth Street pes, Express Advice; Legal Proceedings, Artificial Investigations end 
Les Angeles 17 Paving, Power Plants, Appraisals, Re. | Recharge, Induced River Infiltration, | Dems, Reservoirs, Tunnels, Foundations, 
Resional Offices in ports, Traffic ies, Airports, Gas and | Well Interference and Other Ground- Groundwater Supplies and Resources 
Electric Transmission Lines Water Problems Non-Metallic Minerals 
Los Angeles . San Francisco . Portland 307 W. 12th St. 10 Mississippi Ave. 6 Beacon Street 
- New York 351 East Ohio Street, Chicago 11, Ill. | Austin 1, Texas Silver Spring, Md. Boston 8, Massachusetts 
DeLEUW, CATHER & COMPANY 
INTERNATIONAL Consulting Engineers 
ENGINEERING COMPANY, INC. Transportation, Public Transit and 
Engineers Traffic 


USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 


consulting engineering firms 


operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 
Write Today For Rates. 


Additional Professional Cards 
On Pages 110 and 1117 
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DRUMMEY-DUFFILL, INC. 
Architects— Engineers 


80 Boylston St., Boston 16, Mass. 


“FAY, SPOFFORD & THORNDIKE 


Bridges and Industrial Plants 
Water Supply and Sewerage Works 
Port and Terminal Works, Airports 

New 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 
Reports—Examinations Appraisals 
Machine Design — Technical Publications 


Boston New York 


METCALF a EDDY 
Investigations rts Design 
of Construction 
and Operation 
Valuation 


Management Laboratory 


Statler Building 
Boston 16 


BENJAMIN S. SHEINWALD 


Architectural Consultants 
on 


Engineering Projects 
Design—Supervision—Reports 


85 South Street, Boston 11, Mass. 


Clark Aerial Survey Corporation 


Maps —Mosaics 
econnaissance Strips 


Engineers 
Charles M. Spofford w 
John Ayer Fi ‘oln 
A. Bowman William L. Hy 


Professional Services 


listed alphabetically by states 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 

P.O. Box 7088 1404 E. 9th St. 


HARDESTY & HANOVER 
Consulting Engineers 


Successors to Waddell & Hardesty 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, Other Structures, Super- 
vision, Appraisals, and Reports. 

101 Park Avenue, New York 17, N. Y. 


THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Specia! 
Hydraulic Investigations. 


New York, 50 Church St. 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Bridges, Structures and Reports 
Industrial and Power Plent 
Engineering 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omaha, Nebraska 


Dams, Hydroelectric Power 
F Control 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Surveys—Reports—Economic Studies— 
Transportation, Traffic — Design — 
Supervision — Management — Port and 
Harbor Works —Terminals —Expressways 
Highways Grade Separations — 
Bridges —Tunnels Supply 
3 William Street 0 Park ae 
Newark 2, N. J. Now York 17. N.Y. 


CLINTON L. BOGERT ASSOCIATES 
onsulting Engineers 

Clinton L. Bogert ivan L. Bogert 

J. M. M. Greig Robert A. Lincoln 
Donald M. Ditmers Arthur P. Ackerman 

Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 
624 Madison Avenue, New York 22, 
New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 


Water and Sewage Works 
Industrial Wastes—Refuse 


Consulting Engineers 
Water Works, Water Treatment, Sewer- 
age, Sewage Treatment, Flood Control 
and Drainage, Concrete and Stee! Struc- 
tures, Light and Power pa 
Design—Supervision 
Building, Michigan 
jer Building, Rockford, IMinois 
Johnson Building, Escanaba, Michigan 


HITCHCOCK a ESTABROOK, INC. 
Lester D. Lee, Associate 


Technical Advice 


300 Lincoln Building 


lis 1, Mi 


ident Disposal—Maunicipal Projects 
Airhelds industrial Buildings 
45075 N. Territorial Rd. Plymouth, Reports—Designs—Estimates 
Michigan Valuations —Laboratory Service 
110 William St., New York 7, N. Y. 
THE FRANCIS 
ENGINEERING COMPANY 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A, Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


L. COFF 
Consulting Engineer 
Stee! saving construction through pre- 
stressing concrete and/or structural steel. 
Design, estimates, erection methods, 
supervision. 


198 Broadway New York 7, N.Y. 


BLACK & VEATCH 


FRANK L. EHASZ 


HALTON and MAURSETH 


Consultants on Earthwork 
and Foundations 


Airports, Highways, Tanks and Structures 


Bad 4508 Crenshaw Blvd 
Newark 2, N. J. colt 


FREDERIC R. HARRIS, INC. 
Engineers 
Harbors, Piers & Bulkheads, Drydocks 
Foundations, Soil Mechanics, Industrial 
Plants, Water Supply, Flood Control, 
Airports, Highways, Bridges, Power, 
Senery & Industrial Waste Disposal 
27 William Street New 
3 William Street N. J. 
Fidelity Phile. Trust Bids., 
Ferry Building Francisco 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges and Structures 
Foundations, Highways 
Administrative Services 
921 Walnut Street 55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 


KNAPPEN TIPPETTS A’ 
ENGINEERING CO. 

Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels, 
Highways 
Subways, Airports, Traffic, Foundations, 
Water Sunply, Sewerage, Reports, 
Design, Supervision, Consultation 


62 West 47th Street, New York City 


R. LEGGETTE 
Consulting Ground Water Geologist 


Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports. 


551 Fifth Avenue, New York 17, N. Y. 


MORAN, PROCTOR, FREEMAN 
& MUESER 
Consulting Engineers 
Foundations for Buildings, Bridges and 
Dams, Tunnels, Bulkheads. Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision. 


420 Lexington Ave., New York 17, 
AP. Cor. 614, Caracas, Venezuela 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
Engineers 
Airports, Bridges, Tunnels, Highways 
raltic & Transportation Reports, 
Subways, Foundations, Harbor Works, 
Valuations, Power Develapments, 
Industrial Buildings 
Dams, Sewerage, Water Supply 
51 Broadway, New York 6, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


ALEXANDER POTTER ASSOCIATES 


Consulting Engineers 
Water Works, Sewerage, Drainage. Ref- 
use Incinerators, Industrial Wastes, City 
Planning 


50 Church Street, New York 7, N. Y. 


SEELYE VALUE a 
Consulting Engineers 
Successors to 


Stediums, Docks, Concrete, Highways, 
Steel, Welding Foundations, 
Industrial Buildings 


101 Perk Ave., New York 17,.N. Y. 


SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structural Design—Supervision—Reports 
Buildings—Airports—Special Structures 


415 Lexington Ave., New York 17,N. Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 


Tunnels, Subways, Highways, 

Foundations, Parking Garages 

Investigations, Reports, Design, 
Specifications, Supervision 


24 State St., New York 4, N.Y. 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 
Harbor Works, Bridges, Power Plants 
ams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 


Chile Sen Juan, P. R. 
Cube Lima, Peru 
“Colombia Venezuela 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 


Eighty Broad Street, New York 4, N. Y. 


THE AUSTIN COMPANY 


Consulting Engineers Consulting Engineer Location "Surveys Domest 
w. Investigations, Reports, Plans oreign 
tion | igations, Val and Rates Investigations, Reports and Operations New York Detroit Oakland 
Appraisals and Rates Chicago Seattle 
4706 Broadway Kansas City 2, Mo. | 82 Beaver Steet New York 5,N.¥. | 25 W. 43rd Street, New York 18, N. Y. Los Angeles 
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listed alphabetically by states 
HAVENS AND EMERSON MICHAEL BAKER, JR., INC. GREER & MCCLELLAND 
W.L. Havens C. A. Emerson The Beker Engineers F. M. Masters a ‘ 
A. A. Burger F.C. Tolles F. W. Jones | Civil Engineers, Planners, and Surveyors G.H. Rendall J. R. Giese g eng . 
Consulting Engineers Airports—Highways—Sewege Disposel | C. W. Hanson H. J. Engel | Foundation i igations — engineerin: 
Water, Sewerage, Garbage, Industrial Systems—Water Works Design and Oper- Design and Supervision of Construction soil testing — undi sampling 
Wastes, Valuations—Leboratories ation—City Inepection and Reports core drilling. 
eader Woolworth Bridges, Structures and Foundations 
14, ©. New York 7, Office: 535 Fifth Ave. State St. Bids. | 2649 N. Main Houston 9, Texas 
Jackson, Miss. Harrisburg, Pe. | New York, N.Y. Harrisburg, Pa. 
TES Consulting Engineer Engineers and Consultants Engineers Ai Peving. \ tel 
Soil Mechanics—Foundat Surveys—Design—Supervision Drainage & Sewerage, Woeter Su ly, 
Ref. Earth Structures Domestic and Foreign Valuations Cie Soils & Foundations, Power Plants, 
City 222 W. Industrials and Utilities Planning ° la Works, 
. Rayen oungsto ‘eports nm 
Ohio 412 Washington Street, Reading, Pe. | 13149 Perk Bidg., Pittsburgh 22, Pe. sston, Texes 
» 
-_ ALBRIGHT & FRIEL, INC. HUNTING, LARSEN & DUNNELLS ENGINEERING SERVICES 
Engineers Civil & Testing Engineers 
Francis S. . JOHNSON S. D. Caplan, M. ASCE, A. M. Sens, 
Water, Sewage and Industrial Waste | !ndustrial Plants — Warehouses — Com- M. ASTM ee 
Problems, Airfields, Refuse Incinerators mercial Buildings—Steel and Reinforced Consulting and Designing Engineer 
Dams, Flood Control, industrial Buildings, Concret lesign—Supervision— Supply 
City’ Planning, Repors Valuations — Reports 1226 Bull St., Columbie 1, S. C. 
aboratory 1150 Century Bidg., Pittsburgh 22, Pa. 
121 So. Broad Street, Philedelphie 7, Pa. Continestal Gh. Gide. Lebo Cy 
y GANNETT FLEMING CORDDRY 
ott & CARPENTER, INC. 
anes a JUSTIN & COURTNEY THE McPHERSON COMPANY WALTER J. RYAN 
Garbage Joel B. me. Coutney Engineers and Architects Consulting Engineer 
ges ood ontrol, Wity Planning, Design Power Plants 
Traffic & Parking, Is, Investiga- ind Probl Pacific Northwest Industrie! Development 
Ou 
— Scranton, Pa. Pittsburgh, Pa Greenville, South Caroline 901 Rust Building, Tecoma 2, Washington 
Daytona Beach, Fle. Havana, Cubs 121 S. Broad St., Philedelphie 7, Ps. . 
Medellin, Colombia, S.A. 
Je. ‘ 
an engineering executive, 
GLOSSARY: engineer, teacher or student— 
¥. WATER AND SEWAGE You have a stake 
CONTROL ENGINEERING in the Engineering Profession 
A Wealth of Engineering Terms, 276 pages with 4,200 
= Definitions and Cross References e 
Price $2.00 by W. E. Wickenden 
ie (50% discount to members for first copy) 
= A limited number of cloth bound copies available at only (Whosoever shall ay nd thee to go one mile— 
$1.00 extra per copy. go with bin twain.”| 
SEND AT ONCE USING THE COUPON BELOW | - F 
e- American Society of Civil Engineers your staff 
ce 33 West 39th Street, New York 18, N. Y. | 
. our students 
Y. Please forward “GLOSSARY: Water and Sewage Control Engineer- your's 
. re 1. Ideals for the professional life 
seers ....copies paper covered at $2.00 2. Rules for the engineer to live by 
[]_ ene copy onty " 199 3. What engineers must do to make 
(To Members) engineering a profession 
LJ doh bed ot $3.00 sone of simple useful about 
3 ” ” ” 2.00 needs and aspirations of the Engineer. 
L_] ony (To Members) An understanding of “The Second Mile” is 
- Payment is enclosed herewith essential to professional maturity. 
7 Nome Single copy 15 cents 15 or more 10 cents a copy 
Grade Membership ’ 
. a Engineers’ Council for Professional Development 
d ress 
7 wa 29 West 39th Street New York 18, N. Y. 
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with the world’s finest, largest selling 


VENUS 


DRAWING PENCILS 
e ACCURATELY GRADED 


—in 17 degrees 


e STRONGER - the lead 


is Pressure-Proofed* 


@ SMOOTHER - the lead 
is Colloidal* processed 


* Exclusive Venus patent 


Uniform lines in weight and 
tone. Opaque lines for sharp, 
clear reproduction. Strong 
points, smooth in action. No 
smudge; no ghosts from era- 
sures. There's the right degree 
for your favorite tracing pa- 
pers. The result: sharper 
prints—by any process! 


TRY Venus on your pa- 
pers. Then see the print 
quality. Get Venus Techni- 
cal Test Kit with pencils 
in the 
you want. . 


. FREE! 


AMERICAN PENCIL CO., HOBOKEN, N. J. 


Dept. CE 651 


AMERICAN PENCIL COMPANY 


). 


l Hoboken, New Jersey 

] Please send me free Venus Technical Test Kit with two Venus 
| Drawing Pencils in these degrees: ( ) ( 


WM. AINSWORTH & SONS, INC ‘ 
ALBERT PIPE SUPPLY CO..INC 104 
ALLIS-CHALMERS MANUFACTURING COMPANY ° 99 
wT ASSOCIATION OF STATE HIGHWAY OFFI- 


AL 
AMERICAN BITUMULS COMPANY 


AMERICAN BRIDGE COMPANY . . 13 
AMERICAN MANGANESE BRONZE COMPANY . . 105 
AMERICAN PENCIL COMPANY 
AMERICAN PIPE & CONSTRUCTION CO 10 
AMERICAN STEEL & WIRE COMPANY . a 
JACK AMMANN, MAPS. 
ARMCO DRAINAGE & METAL PRODU ‘CTS CORP . 22 


AUSTIN-WESTERN COM PANY 


BARBER-GREENE COMPANY ° 
C. L. BERGER & SONS, INC ‘ 97 
BROWN & BROWN, INCORPORATED 


CAST IRON PIPE RESEARCH ASSOCIATION . 


CATERPILLAR TRACTOR CO ; 8 and 9 
CEMENT GUN COMPANY 2 92 
CENTRILINE CORPORATION . 3 
CHICAGO BRIDGE & IRON COMPANY , 77 
CLIPPER MANUFACTURING CO . 91 


COLUMBIA STEEL COMPANY 
CONCRETE REINFORCING STEEL INSTITUTE 


THE DORR COMPANY 
DRILLED-IN CAISSON COR PORATION 


ECONOMY FORMS CORP 


FORT PITT BRIDGE WORKS 


W. & L. E. GURLEY 


. HAWTHORNE, INC. 


HERB 
ENSCHEL & CO., INC 100 


JOHN 


IMPERIAL PENCIL TRACING CLOTH 
INTERNATIONAL HARVESTER COMPANY 
IRVING SUBWAY GRATING CO., INC 

IRVINGTON FORM & TANK CORP 


JOHNS-MANVILLE CORPORATION 
WILSON JONES CO. . 


KEUFFEL & ESSER C 
THE KINNEAR MANUFACTURING co ° 90 
WM. F. KLEMP COMPANY - 105 
KLEVENS CORPORATION AND J. K WELDING CO.,, 


KOPPERS COMPANY, INC 


LACLEDE STEEL COMPANY 


LAYNE & BOWLER, INCORPORATED 97 
LEUPOLD & STEVENS INSTRUMENTS . 94 
LOCK JOINT PIPE COMPANY ith cover 


LONE STAR CEMENT CORPORATION 


MACARTHUR CONCRETE PILE CORP 
THE MASTER BUILDERS CO 
MORETRENCH CORPORATION 


NATIONAL CLAY PIPE MANUFACTURERS, INC 


PENNSYLVANIA DRILLING CO 


THE PERMUTIT COMPANY 59 
PORTLAND CEMENT ASSOCIATION 61 
PRESSURE CONCRETE 106 
PROPORTIONEERS, IN ‘ 86 


PUERTO RICAN GOV ERNME NT 


RAYMOND CONCRETE PILE CO 
RICHMOND SCREW ANCHOR COMPANY 
THE RONALD PRESS COMPANY 


SERVICISED PRODUCTS 


SPENCER, WHITE & PRENTIS, IN : 101 
SPRAGUE & HENWOOD, INC . 102 
STANCAL ASPHALT & BITUMULS COMPANY 16 


STANDARD OIL COMPANY (INDIANA) ° 65 
JOHN W. STANG CORPORATION 


TENNESSEE COAL IRON & RAILROAD COMPANY 
THE TEXAS COMPANY 
TIMBER STRUCTURES, INC 


2 and 63 
. 
93 


UNION METAL MANUFACTURING COMPANY 67 
U.S. PIPE & FOUNDRY COMPANY F 7 
U. S. STEEL CORPORATION : 2. 13 and 63 
U.S. STEEL EXPORT COMPANY 2, 13 and 63 


VIBER COMPANY . 


WESTERN WATERPROOFING CO 


DAVID WHITE COMPANY . 104 
JOHN WILEY & SONS, INC. . 105 
R. D. WOOD COM PANY 88 


WORTHINGTON PUMP & MACHINERY CORP 


YUBA MANUFACTURING CO 
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This $4,000,000 sewage treatment plant is one of many 
hundreds built during the past twenty years in which Pozzolith 
| was employed in the concrete to obtain important initial 
and long term benefits. 
| In addition to the advantages of easy placeability and good 
_ cohesiveness, Pozzolith provides low permeability and great 
resistance to corrosion and scaling. 
Only Pozzolith’s cement dispersion puts more of the cement 
to work. . . cuts water-cement ratio up to 15%... entrains 
the optimum amount of air. These are the reasons why only 
Pozzolith assures the following combination of advantages: 

MINIMUM SHRINKAGE 

MAXIMUM STRENGTH 

MAXIMUM DURABILITY 

MAXIMUM BOND OF 

CONCRETE TO STEEL 

MAXIMUM ECONOMY 
Investigate the advantages of Pozzolith for your next job... 
it will enable you to obtain the qualities required at /ower 
cost than by any other means. 


. 
_ South Side Sewage Treatment Plant, Oklahoma City, Oklahoma. Engr.—Benham 
Engineering Co.; Contr.—Earl W. Baker & Co.—both of Oklahoma City, Okichoma. 
= 


ont 
LOCK JOINT TO 
IRON PIPE 


in 


Elbows, wyes, tees, crosses, outlets, 
manholes, reducers, bevels, adaptors... 
any special pipe you require is available 
in standard Lock Joint design. And if 
standard specials won't do the job, “spe- 
cial” specials may be designed to indi- 
vidual specifications. Lock Joint Con- 
crete Pressure Pipe can be connected 
swiftly and efficiently to any standard 
water pipe of other material. All spe- 
cials are engineered with the same care 
and high safety factor that have made 
Lock Joint the pipe of unexcelled dura- 
bility and dependability. 


ON FULL LENGTH PIPE 


SCOPE OF SERVICES—Lock Joint Pipe Com- 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P. O. Box 269, East Orange, N. J. 

PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., Detroit, Mich. 
BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. 
Kansas City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. 
Wichita, Kan. * Kenilworth, N. J. * Hartford, Conn. * Tucumcari, N. Mex. 
Oklahoma City, Okla. + Tulsa,Okla. + Beloit, Wis. * Hato Rey, P. R. 


pany specializes in the manufacture and installation 
of Reinforced Concrete Pressure Pipe for Water 
Supply and Distribution Mains in a wide range of 
diameters as well as Concrete Pipes of all types for 
Sanitary Sewers, Storm Drains, Culverts and Sub- 
aqueous Lines. 


GED OUTL 2 
FULL LENGTH PIPE 
} 
4 
= 
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a 


